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The Search for Maturity in Pre-Professional Education 
By Lawrence S. Kubie* 


I. INTRODUCTION 


PARTLY AS A CONSEQUENCE of the impact of 
“behavioral medicine”{ the problems of pre- 
professional education are causing increasing 
concern. Even before this, however, there had 
been discontent with the education of the pre- 
medical student. To the medical educator, an 
undergraduate college education seemed like a 
state of undiagnosed illness. Through years of 
experience with illness whose existence he can 
recognize, and sometimes diagnose, long before 
he can either prevent or cure it, the physician 
has become accustomed to his role. It is strange 
that in politics, economics, sociology and educa- 
tion, where issues are even more complex than 
in medicine, and the variables more numerous, 
to point out that something is wrong without 
immediately suggesting a solution usually arouses 
impatience and even resentment. Yet at this 
stage in our cultural development we cannot 
venture more than to diagnose the ills of pre- 
professional education: cure and prevention to 
follow in due time. 

In the absence of specific remedies, men are 
tempted to put their trust in traditional remedies, 
no matter how often these may have proved 
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{The unusual term “behavioral medicine” was 
chosen by those who organized this symposium. In 
the context of the conference it implies what has 
been called psychobiology, psychosomatic medicine, 
comprehensive medicine, psychological medicine, or, 
in general, the interaction on all levels between 
Organic disease and human behavior: ideational, 
cognitive, purposive and affective. 


ineffective. Or alternatively they turn to the 
other extreme and venture all on the new and 
untried. 

War and post-war history provide an ex- 
ample of the return to ancient time-tried and 
oft-discredited methods! Modern warfare made 
a necessity of the ancient and unholy alliance 
between war and science, an alliance which 
became legally respectable when President 
Lincoln organized the National Academy of 
Science to aid the Northern effort in the Civil 
War. Consequently, in the immediate post-war 
years, the reaction against war and The Bomb 
brought in its train a thoughtless reaction against 
science, as though science were the instigator 
of destruction. This led in turn to an equally 
thoughtless condemnation of the scientific in- 
gredients in education. Scientists themselves came 
to underestimate the broader cultural values of 
science as a central discipline among the hu- 
manities. During the interval between the two 
world wars, this played a role in the classicists’ 
over-evaluation of “great books,” and after both 
wars contributed to the mystical, pseudo-religi- 
ous revival. All of this had something to do with 
a tendency which developed to urge that more 
time be devoted to the non-scientific components 
of the pre-professional curriculum. Culturally 
buttressed fallacies thus gained a temporary 
ascendancy and created an invalid dichotomy 
between the humanities and the scientific disci- 
plines. This was further abetted by another 
familiar post-hoc fallacy. Because some gentle 
scholars elected to study the humanities, it was 
tacitly assumed that this study had made them 
gentle and erudite, and that if we exposed all 
students of science to the humanities they would 
be touched by the same magic to become equally 
gentle and erudite. (Some naive souls even 
hoped in this way to avert war itself.) 

Implicit here is also a fetichistic worship of 
high aspirations clothed in fine words, especially 
when these words stem from the past. Unhappily, 
this dependence upon hopeful words overlooks 
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the fact that over the centuries high intentions, 
however nobly expressed, have regularly failed 
to move the world towards the Good Life. 
Nevertheless, many educators are unwittingly so 
pessimistic that they are afraid to acknowledge 
this self-evident failure of the humanities to 
induce cultural change: a lesson which should 
be apparent to all, as we view the past and 
current agonies of a world whose educational 
system has always been dominated by the classics 
and the humanities. This unacknowledged and 
implicit pessimism is mistaken for optimism, and 
because of it men react to each repeated crisis 
not by seeking new ways to educate, but by turn- 
ing back doggedly and without imagination to 
the methods which have failed in the past, thus 
ensuring a stereotyped repetition of old failures. 
We know what would happen to medical science 
if doctors were to follow an equally reactionary 
course in dealing with the unsolved physical 
ailments of man. 

This thin cultural nostalgia resembles the 
nostalgia for childhood which afflicts even those 
adults whose childhoods have been bleak. In 
part it is also an expression of men’s desire to live 
life over again. Such behavior is “natural,” but 
tends to render meaningless any consideration 
of how to improve pre-professional education. 


So I render unto Mortimer Adler the impotent 
past to which he clings. Janus will not save him 
or us. We must turn our eyes forward and not 
backward, if we are to consider pre-professional 
education fruitfully. 


Il. THe EmorionaL REQUIREMENTS OF 
“BEHAVIORAL MEDICINE” 

By implication, “behavioral medicine” de- 
mands of the physician two opposite traits: a 
detached objectivity about human behavior, 
balanced against a capacity for deep empathy. 
Although these attributes are intrinsically op- 
posed to one another, each must be developed 
without sacrificing the other. The problem is 
how this is to be done. 

Behavioral medicine also requires that the 
doctor bring to the problems and the diversities 
of human behavior the open and unbiased spirit 
which he brings to organic disease. This spirit 
is one of the basic contributions which the physi- 
cian at his best makes not to medicine alone but 
to culture in general. Yet when this same physi- 
cian turns to the problems of psychiatry, he 
flinches from the exaggerations and distortions 


of his own image which he sees in the minds, 
hearts and behavior of his disturbed patients, 
Consequently, in the field of human behavior 
he finds it difficult to approximate this ideal 
balance of detached objectivity, empathy and 
freedom from bias. Yet it is this very constella- 
tion of opposites which is the essence of the 
maturity we seek. 

Because we fail to reach this ideal goal, a 
critical re-evaluation of accepted educational as. 
sumptions is in order. In such a re-evaluation we 
would consider not merely what technical and 
theoretical material should be offered to the 
future physician (first in college and later in 
medical school), but also to what extent and in 
what ways the mere prolongation of formal 
education automatically stunts the very maturity 
which it aims to foster. 

Man’s emotional responses to the behavior 
of others are the accumulated resultants of every- 
thing which has influenced his development, al- 
most from birth. Childhood experiences which 
long antedated formal education affect all later 

mses. Yet even if we were omniscient, we 
could not alter those early influences which 
shaped our students before they came to us. 
Where then is it reasonable to start a re-evalua- 
tion of pre-professional education? Once launched 
on the long road towards medical training, the 
best that formal education can offer to a student 
is an opportunity to undo or neutralize or limit 
the distorting consequences of early stresses. 
Does this imply that pre-professional education 
should include the experience of personal psycho- 
therapy in some form? Is it even conceivable 
that education might be forced to assume such 
a burden? Must psychotherapy for prophylactic 
purposes, individually or in groups, be included 
at some point in the total educational experi- 
ence? This too seems hardly feasible, yet for 
many years some courageous educators have 
felt that in view of the failure of our culture to 
develop healthier men and women this challenge 
cannot be evaded, and that the first point at 
which it must be faced with courage is in pre 
professional education. In the 1920's, the late 
Dr. William C. Clarke, Professor of Experi- 
mental Surgery at the College of Physicians and 
Surgeons of Columbia University, used to say 
that psychotherapy should play a role in the 
education of every medical student. This fell on 
deaf ears; and it was not until many years later 
that Carl Whitaker launched the exciting experi- 
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ment of making four years of group psycho- 
therapy the backbone of the psychiatric curricu- 
lum of every medical student at Emory Medical 
College in Atlanta, Georgia.*+ I know of no one 
else who has done anything comparable in medi- 
cal school. 
Any attempt to introduce psychotherapeutic 
into college education would present 
even more formidable problems and difficulties. 
In spite of this, some courageous colleges, such 
as Goddard College in Plainfield, Vermont, have 
made carefully limited experiments in this di- 
rection. Understandably, most educators shy 
away from such a prospect, hoping perhaps that 
if the psychiatrist would only stop talking about 
such uncomfortable facts as the distorting role 
of the unconscious residues of childhood, the 
problems which these create would evaporate. 
This would then justify their emphasis on the 
humanities in place of science as an easier and 
less controversial method of bringing to the future 
doctor a desirable degree of vision and maturity. 
Unhappily, these educators fail to explain how 
the humanities will achieve in the future some- 
thing which they have failed to do in the past. 


Ill. THe INTELLECTUAL DEMANDS OF 
BEHAVIORAL MEDICINE 


In addition to the complex emotional re- 
quirements of behavioral medicine, all agree that 
the future doctor should be broadly informed 
about the many forces which shape human lives 
and human society (e.g., historical, social, politi- 
cal, geological, geographic and economic). At 
the same time he should have some sensitivity to 
and knowledge of the expressions of the human 
spirit in art, literature, music and philosophy. 
In short, the wise man of the future should be 
able to trace those closed and irregular circuits 
of the spirit over which man has stumbled in his 
repetitive course through cultural history. Even 
such erudition as this, however, is no guarantee 
of wisdom. 

This is a broad field for the maturing 
student to cover, and the approach to it varies 
as personalities vary. Some students focus from 
the outset on one precise goal. Their studies 
proceed along straight lines, from which they 
branch out only in later years. Others begin by 
studying many different fields of interest, pursu- 
ing education for short distances over many 
sidelines. These students come late to any con- 
centration of interest. It is easy to predict which 


students will get there first, but no one can make 
any generalization as to which ones in the end 
attain the fuller maturity. 

Yet even if such a generalization were valid, 
it would not be possible to implement it, because 
the concealed emotional processes which deter- 
mine such differences are too powerful to be 
over-ruled by fiat. It is impossible successfully 
to dictate to any individual student the approach 
that will be best for him. It is possible only to 
make sure that an educational system will in- 
clude several alternative paths to a goal. 


IV. ScrENCE AS THE CORE OF THE HUMANITIES 


Currently there is an attempt to invest the 
mastery of the humanities with a special magic. 
This effort covers a fallacious assumption that 
education for a profession (such as law, science 
or medicine) produces only narrow specialists 
and technicians. This assumption is invalid. 

The scientist's training includes at its core 
precise statistical and mathematical techniques 
and reasoning; but this applies to all areas of 
thought and is not restricted to the data of any 
one special field. Moreover, as the scientist is 
trained in methods of experimentation, the 
emphasis on critical evaluation and doubt in- 
culcates what might be called “schooled skeptic- 
ism,” in which self-critique plays a larger role 
than in any other discipline, including the 
humanities. Also, the training of the scientist 
embraces some understanding of the historical 
evolution of knowledge in all fields in addition 
to the sciences, and of the steps by which knowl- 
edge and technical skills evolved, and by which 
each branch of science separated from a com- 
mon trunk to move ahead for a time on its own, 
only to rejoin the central trunk at a later stage. 
The ability to trace the interdependent evolution 
of all knowledge requires an understanding of 
the inter-relations among different fields of 
knowledge as these develop. 

Such education cannot fail to exercise a 
liberating influence on the human spirit. Yet on 
the assumption that such knowledge is too nar- 
rowly specialized, the future scientist is being 
urged today, even by the admissions officers of 
many medical schools, to spend his pre-profes- 
sional years studying other narrowly specialized 
fields of human thought among the humanities. 
Actually, this merely pares down his essential 
scientific equipment, and in the end turns him 
out at best a lopsided humanist. 
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We seem here to catch an echo of profes- 
sional jealousies among the academic brother- 
hood. The “Humanistic Shades” have their backs 
hard-pressed against the walls; and in an under- 
standable state of desperation they are trying 
to hold their own against mankind’s demand for 
an education that matures, to replace the once- 
respected goal of education for conversational 


V. Tue ConFiicr BETWEEN ERUDITION 
AND MATURITY 


It is impossible to take seriously the partisan 
argument that the particular aspect of man’s 
folly-ridden history which is studied will deter- 
mine whether the student emerges with wisdom 
or merely burdened with erudition. In fact, there 
is danger of conflict between the educational pro- 
cess as such and those inner processes by which 
man achieves maturity. 

This conflict depends upon something more 
profound than whether one masters the history 
of an art-form called painting or of an art-form 
called science. There is no educator who does 
not know scholars who lack the least quality of 
human maturity and wisdom, yet are true mas- 
ters of the humanities, art, music, philosophy, 
science, the history of ideas or the languages by 
which men communicate them. The absent- 
minded professor may be a stereotyped and 
burlesqued exaggeration, but the remoteness 
from wisdom which he symbolizes is a reminder 
that there is no degree of learning about the 
phenomenology of the outer world or about the 
history of other men’s lives and ideas which in 
and of itself brings wisdom. In every field the 
absent-minded professor demonstrates that the 
scholar in the humanities is no wiser by virtue 
of his special knowledge than is the technical 
scientist, or vice versa. The measure of human 
wisdom is not determined by the breadth of our 
knowledge or by the sharpness of the focus of 
our specialized technical training. Indeed, when 
we come down to it, all scholars are technicians. 

We may learn something about the elusive 
relationship between formal education and ma- 
turation by contemplating what happens to most 
medical students during the course of their 
medical education. Observers agree that in gen- 
eral it has a remarkable impact, and that there 
is a major developmental spurt not when the 
students are studying books or dissecting corpses 
or working in laboratories, but when contact with 
patients forces them to accept some measure of 


responsibility for human suffering other than 
their own. Some students respond to this at once, 
In others the experience precipitates an interna] 
conflict of which some are conscious and others 
quite unaware. Some seem to cling to childhood 
by shutting out the suffering of others. These 
students are subjected to intense professional 
pressures to emerge from childhood by identi- 
fying with and by ministering to the sick. 

This gives at least a hint that what is lacking 
from our over-all educational process is exposure 
to human suffering, with some degree of respon- 
sibility for ministering to it. The Alpha Phi 
Omega National Service Fraternity of ex-Boy 
Scouts is at least a gesture in this direction. Like 
the Civilian Conservation Corps of the years of 
the depression, a National Service Act for more 
than military service alone might offer the hope 
of a new maturity. Certainly this is not to be 
gained in classrooms alone, as the educational 
process stretches the span of sociological adoles- 
cence. If to experience and share in some form 
the pain of others must play an essential role 
in the maturational process, we must ask how 
this type of experience can be integrated into 
the ever-lengthening student years. This indeed 
becomes the most pressing problem in the practi- 
cal organization and financing of the curricula of 
the future. 


VI. Tae Conruicr BETWEEN THE NEED FOR 
EXPERIENCE AND THE NEED FOR MORE AND 
MorE KNOWLEDGE 


We can be explicit about the demands which 
the increasing emphasis on behavioral medicine 
is making on the content of pre-professional edu- 
cation. We should bring to bear on the study of 
behavioral medicine the data of sociology, social 
psychology, cultural anthropology and _ racial 
history, plus the history of the development of 
the symbolic process as this is manifested in 
languages, in the plastic arts, in music and in 
literature. Nor can we overlook the importance 
of understanding all the grubbier details of the 
continuous play of economic and social forces 
in human life. In addition, behavioral medicine 
will demand a mastery of the refinements of the 
most subtle psychological testing devices, both 
psychometric and projective, plus a vast array 
of clinical experience with lower animals, the 
infant, child and man on all levels. Such a cur- 
riculum encompasses a large share of human 
knowledge. 

At the same time the practice of behavioral 
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medicine requires a type of maturity which 
comes only through living. Here is precisely 
where the rub comes, because to master these 
pasic data plus modern scientific medicine re- 
quires so many years that the mere duration of 
the period of formal education tends to obstruct 
the processes of maturation, growth and develop- 
ment. Elsewhere’ it was pointed out that “The 
mere effort to educate one individual in so many 
fields for so many years often makes unattainable 
the very maturity at which it aims. The persistent 
immaturity of the perpetual student is a familiar 
phenomenon on every campus. When any train- 
ing program lasts too long, independent spirits 
tend to drop out along the way, until only the 
docile, submissive and uncreative survive the 
full ‘indoctrination.”” . . . Those of us who have 
taken part in psychoanalytic training feel an 
especially deep concern over this seemingly in- 
soluble problem for analysis itself. Certainly it 
would seem to be obvious that to achieve matur- 
ity “the professional man must have experienced 
the responsibilities which other adults assume. 
He must have felt some of the aches and pains 
of life, if he is to evaluate properly their impact 
on the lives of others. It is not necessary for him 
to undergo every stress to which human beings 
are exposed; but he must have experienced 
enough of them so that he can identify himself 
with those who come to him in need.”! This 
would constitute that “Objectivity plus Empathy” 
which is the goal of such education. In practical 
terms it implies that the professional man must 
have faced the problems of marriage and of 
rearing children, and the psychological, practi- 
cal and financial problems of a home, without 
the protection and support of an assured aca- 
demic status. At the same time he would need 
the experience of carrying independently the 
responsibility for making and implementing grave 
decisions that affect profoundly the lives of 
others, and this without leaning on the moral sup- 
port of a group of older colleagues or on the 
prestige of some great institution. 

Therefore, as our educational process lasts 
longer, unless the graduate student is exposed 
concurrently to maturing personal and clinical 
experience, he will continue to live ever longer 
as an adolescent. Moreover, “as we plan any 
program we must continually remind ourselves 
that although the slow passage of time makes 
maturity possible, it never guarantees it. With- 
out the challenge of independent responsibility 
(ie, personal, professional and clinical), the 









duration of training tends to limit that very 
emotional maturation which is so important a 
component in the equipment of anyone who 
hopes to deal in behavioral medicine.”? 

One constant implication runs_ through 
everything that has been said: namely, that pre- 
professional education is a matter not only of 
the mind but of the spirit, and that it must aim 
to facilitate something called the maturing pro- 
cess. The impolite question must be asked, 
whether formal education, as we know it today, 
plays a constructive or destructive role in this 
process of maturing. 

The lengthening life expectancy makes 
feasible a lengthening period of preparation for 
that life. But this only increases the central 
problem of all education: namely, how to achieve 
the fullest degree of intellectual preparation 
without emotional stunting; and conversely, how 
to facilitate those aspects of emotional maturity 
which emanate from full living and from varied 
experience, without stunting education. The emo- 
tionally infantile yet venerable scholar is only 
an extreme if classical example of this ancient 
dilemma. The problem is universal, but it grows 
daily with the increasing duration of the educa- 
tional process. Patients feel its impact every 
day in their encounters with young psychiatrists 
who are technically able but humanly immature 
—because from kindergarten through medical 
school and teaching hospital they have lived 
under the wings of some Alma Mater, without 
ever working or living outside of the protecting, 
supporting and isolating wall of a school. 

We sometimes forget that the average age 
of the founders of this Republic was somewhere 
in the early thirties. Today, the almost universal 
psychological immaturity of men of adult years 
and of the highest scholarly pretensions in every 
field is a measure of the failure both of our 
child-rearing and of our system of formal educa- 
tion. These are grave and inescapable facts to 
be pondered gravely by every educator. Anyone 
who pretends to himself that he has ready 
answers to these problems is indulging in wish- 


ful thinking. 


VII. THe Rote or SELF-KNOWLEDGE 


One more critical question remains to be 
considered: namely, what is the effective value 
of a knowledge of externals if we lack an equally 
deep personal insight? Can there be wisdom 
even about the objective world around us, in 
the absence of wisdom about the world within? 
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Can there be any mature understanding of others 
without self-knowledge? 

Much has already been written on this 
subject:? 

Education without self-knowledge can never 
mean wisdom and maturity; but self-knowledge 
in depth is a process which, like education itself, 
is never finished. It is a point on a continuous and 
never-ending journey. It is relative and not ab- 
solute. It is a process which goes on throughout 
life, demanding constant vigilance and a con- 
tinuous struggle; because active forces are at 
work in all of us which tend repeatedly to confuse 
and obscure our images of ourselves. Without self- 
knowledge man looks out upon a wor1id which he 
strives to understand through glasses which are 
colored by the quality of his own unconscious 
problems. The greater the role in the educational 
process which is played by the unconscious com- 
ponents of symbolic thought, the wider must be 
the ancient and dishonorable gap between erudi- 
tion and wisdom. . . 

A scholar may be erudite on conscious and pre- 
conscious levels, yet so obtuse about the play of 
unconscious forces in his own life that he cannot 
know when he is using realistically and creatively 
the subject of which he is the master, or when 
he is using it like the ink blots on a Rorschach 
card. Education for wisdom must close this gap, 
by providing insight which penetrates into those 
areas of human life in which in the past un- 
conscious forces have played the preponderant 
a «+5 

Without self-knowledge in depth we can have 
dreams, but not art; we can have the neurotic 
raw material of literature but not mature literature. 
Without it we can have no adults, but only aging 
children armed with words, paint, clay and atomic 
weapons, none of which they understand. It is this 
which makes a mockery of the more pretentious 
claims of education, of religion, of the arts, and 
of science. Self-knowledge is the forgotten man 
of our entire education system and indeed of 
human culture in general. Without self-knowledge 
it is possible to be erudite but never wise. The 
challenge to all of us is to have the humility to 
face this failure and the determination to do some- 
thing effective about it. 

This position should not be exaggerated. 
Self-knowledge is not all there is to wisdom. It 
is an essential ingredient which makes maturity 
possible. Yet it is the one ingredient which is 
totally neglected. 

This defect is not something with which 
medical education as such can deal directly or 
alone, because ultimately it arises out of the 
immaturity of our whole culture. But because 


more men seek to become doctors than our 
medical schools can absorb, medical educators 
are in a position of strategical force. By picking 
and choosing and rejecting they can indicate 
wherein the colleges are failing to mature their 
students as well as they instruct them. As medi- 
cal educators we can exercise further leverage 
by being explicit about the goals that we set 
for ourselves and for the students who come to us. 


VIII. Summary 


Pre-professional training for practice, for 
teaching and for research in a medicine which 
places an increasing emphasis on human behavior 
confronts us with a series of difficult paradoxes 
and dilemmas, and with no simple and clear 
indication of how to reconcile or solve them. 
The amount of data which a man must master 
is enormous and is constantly increasing. Yet if 
the student remains too long at the student level, 
the process of emotional maturation which is an 
essential part of such training is in danger of 
being stunted. That is, he is in danger of being 
stunted unless we can find a way to make over 
the life of the student so that it will become 
in itself a maturing experience. As he becomes 
biologically mature some way must be found to 
finance the life of the student so that he can 
share the experiences of maturity. 

This, in turn, forces us back to a re-evalua- 
tion of the processes of child-rearing and educa- 
tion in general, and to the early forces which are 
brought to play on the human spirit as well as 
on the human intellect, in the home as well as 
in the education system. Here again, the use 
of what we have learned through dynamic psy- 
chology, particularly from those exaggerations 
of the normal which we call abnormal, will ulti- 
mately play a critical role. Even if we do not 
now have the techniques by which to implement 
fully the knowledge we have gained, we can 
still formulate our goals: Pre-professional educa- 
tion must include opportunities to undo some 
of those subtle restrictions and distortions of the 
human spirit which arise as a result of the masked 
influence of the neurotic and schizophrenic pro- 
cesses which begin in childhood in every culture 
known to man. 

Yet in our culture many processes are at 
work which obstruct any effort to apply even 
the incomplete and imperfect knowledge which 
we now have. Entrenched special interests ob- 
struct change, because they are deeply threatened 
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by change. Change, therefore, will not come 
just from hoping and studying. It will come 
only as a reward for an uncompromising de- 
fense of the creative value of skepticism and 
doubt and from a self-critical re-examination of 
our every educational premise. 

When we consider the current assumption 
that a return to the humanities will solve these 
problems, we are forced to remind the humanist 
that they have never done so in the past; and 
that if a study of the humanities is to be mean- 
ingful at all, it too demands long years of study 

imposed on the most profound psychologi- 
cal insights. If on top of this we wish to produce 
fully trained scientists, this will prolong for 
even more years the over-all duration of the 
years of pseudo-adolescent student life. There- 
fore, the crux of the issue lies not in whether one 
studies science or the humanities, but in what 
can be done to convert the long years spent as 
a student into a maturing experience. Either the 
whole structure of the student’s life must be 
altered or else study must be interspersed with 


other types of experience. The emotional and 
intellectual maturity which the returning veteran 
brought to his studies after World War II, the 
growth in maturity of the medical student when 
he experiences the suffering of others and partici- 
pates in its alleviation, and what we have learned 
about the imprisoning of the human spirit by 
the neurotic process—these tell us more about 
where to seek the answer than do all the beauti- 
ful and moving but impotent words of the past. 
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Tae AMERICAN FEDERATION FoR CiinicaAL RESEARCH was organized in 
1940-41 by Dr. Henry Christian and a group of surviving charter members 
of the American Society for the Advancement of Clinical Investigation “to 
stimulate among young men a persisting interest in investigation in clinical 


and allied medical sciences.” 


“Anyone under the age of 41 who has completed and published a meri- 
torious investigation in clinical medicine or allied sciences shall be eligible 


for membership.”—from the Constitution 








RECENTLY in this journal, criticism was lev- 
eled at the disproportionate emphasis that a 
young intern may place upon psychosomatic 
factors in the evaluation of an acutely ill patient 
—in this instance a case of ulcerative colitis.’ It 
was the thesis of that criticism that a clear dis- 
tinction must be made between factors that in- 
fluence and those that cause an illness. It was 
intimated that the proponents of the psychoso- 
matic concepts concerning ulcerative colitis had 
created an atmosphere in which the intern was 
hard put to maintain an open mind. The issue 
was raised, “Why should anyone bother to ques- 
tion the widely held opinion that ulcerative colitis 
is a psychogenic disease?” 

Alvin Shapiro, in a subsequent article,” re- 
jected the criticism as predicated upon the 
creation of a “straw man.” He indicated that 
the unifactorial view of medicine ascribed to 
psychosomatic medicine is shared only by those 
not engaged in the area. He amply illustrated 
the view that those actively engaged in psychoso- 
matic research do not consider ulcerative colitis 
to be a “psychogenic disease.” To insist that 
they do is to create a “straw man,” and then to 
demolish the “straw man” is not dealing with 
the central issue. He went on to refer to the 
integrated “whole man” concept and its import- 
ance in medicine, and ended his argument on a 
note of optimism, that as the facts were gathered 
and known, the “straw men” would not have to 
be set up. 

The concern with the “whole man” and the 
implied influence of the interaction of men upon 
disease turned up again as a matter of import- 
ance in a different, and more august, setting. 
Richard Ebert, in his presidential address to the 
American Society for Clinical Investigation, drew 
a sweeping picture of the contribution of clinical 
investigation to medical education. He focused 
on the criticism of medicine that “. . . pertained 
to the neglect of certain areas of human knowl- 
edge which are relevant to the care of patients 
and to a failure to teach the student to under- 
stand the patient as a human being.” He then 


*From the Department of Medicine, Duke Uni- 
versity School of Medicine, Durham, N. C. 


Man, Medicine, and the National Meetings 
By Morton D. Bogdonoff* 


went on to call for greater utilization of science 
in all aspects of investigation and cited the ad- 
monition of John Romano, who, in discussing 
the teaching of psychiatry, called for more, not 
less, science in medicine. Finally, he states: 

It is my feeling that the teaching of medicine 
must rest on the scientific method. The scope of 
inquiry and interest cannot be confined to the 
purely biologic or physical aspect of the problems 
presented by the sick human being. It must in- 
clude the psychological and social areas. In 
broadening the area of inquiry we should not lose 
our critical sense. In medicine there is always the 
temptation to accept new ideas with enthusiasm 
and without careful examination. This must be 
guarded against in the evaluation of contributions 
of the social sciences to medicine. Equally dan- 
gerous, however, is the cold line which limits the 
boundaries of science to the purely physical and 
chemical aspects of nature. One of the great chal- 
lenges to medicine in our time is a better under- 
standing of man’s relationship to man. Every en- 
couragement should be given to the scientific 
workers in this difficult field. [Italics ours.] 

All this by a man best known for his investi- 
gations of plasma volume, respiratory dynamics 
and gas exchanges. No straw man here—in fact, 
by way of contrast, a clearly outlined invocation 
of encouragement to the psychosomatists (if 
there be such souls) to get on with their work. 
Shapiro must have listened with contentment. 

But then came the scientific session, chosen 
under the direction of the self-same Ebert, and 
soon man’s relationship to man was lost among 
discussions of urinary cations, diffusible calcium, 
red blood cell thromboplastin substances, rat 
adipose tissue, etc. What was reasoned as im- 
portant earlier in the morning had no further 
representation as the day wore on. For the 
young initiates to academic medicine, who usual- 
ly mill the halls of the Steel Pier, it should have 
been patently clear that it is wisest to explore 
the enzymatic dynamics of rat gastrocnemius if 
one is to get on in the world. The study of man’s 
relationship to man, in any context, makes good 
philosophy but a weak candidate for a place on 
the program. By nightfall, Shapiro must have 
been depressed. 

And yet, what about it? Did Ebert really 
have any choice in the matter? A review of the 
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abstracts submitted to the “Young Turks’” meet- 
ing reveals that he had only 3 psychosomatically 
oriented papers to choose from out of the 206 
abstracts submitted for the program. In view of 
the excellence of many of the papers—and the 
limited number finally presented—one of those 
three small voices in the wilderness would have 
had to have an extraordinarily ringing quality 
to reach the podium. And in our organization, 
initially constructed to provide a sounding board 
for the enthusiastic avant-garde of medicine, 
there was just as small a representation of similar 
material in the abstracts submitted (5 out of 
280 abstracts). 

This paucity of psychosomatic material sub- 
mitted for these important national meetings— 
and they have become the display windows of 
clinical investigation for almost all departments 
of internal medicine, including the long-hauling 
westerners—would seem to indicate that either 
the work is not being done, or that these meet- 
ings do not attract the material for presentation. 
That there is solid stuff under study is testified 
by the continuing work of Reiser on vascular 
physiology, Schottstaedt on electrolyte balance, 
Solomon on the effects of sensory deprivation 
on cardiorespiratory function, and Engel on the 


influences important to gastrointestinal physiology. 
All of this work seems to answer Romano’s call 
for “more science.” That the meetings have not 


always enthusiastically invited such material 
might have been inferred by the growing ten- 
dency to present a preponderance of detailed 
biochemical studies. It would seem clear now, 
however, that Ebert has sent out an open invita- 
tion, and though he by no means can speak for 
his successor, Vincent Dole, or for the incoming 
president of the Federation, Albert Mendeloff, 
the opportunity for presenting studies in the 
area of man’s relationship to man—particularly 
at the psychophysiological level—would seem to 
be most promising. 

The only real limitation would be the in- 
herent scientific quality of the study. And this 
is as it should be. For if we are not only to 
ignite the attending’s “straw man,” but also to 
stimulate and challenge the intern, the studies 
must be clear, critical and concise. If such were 
the case, and they were to be presented before 
the national meetings of the Society, we would 
predict that Monday evening, at a small table 
in the corner, we would find Shapiro and Mellin- 
koff chatting amiably and enthusiastically over a 
Brighton Punch. 
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NOTICES 


Change in Editors 


Dr. Morton D. Bogdonoff of the Department 
of Medicine, Duke University School of Medi- 
cine, Durham, N. C., is the new Editor of Clinical 
Research. He succeeds Dr. David T. Graham, 
whose term of office expires with this issue. 

The Federation owes a great debt of grati- 
tude to Dr. Graham. His untiring devotion to 
the Federation and his outstanding ability as an 
Editor have made his “tour of duty” one of dis- 
tinguished progress in the history of our Journal. 
He has set a high standard of accomplishment. 

George E. Schreiner 
Secretary-Treasurer 


Application for Membership 


1. Research workers are encouraged to apply 
for membership. It is unnecessary to await a 
member's invitation to join the AMERICAN FEpD- 
ERATION FOR CLINICAL RESEARCH. 

2. There are two requirements for Regular 
Membership: first, that the applicant be not more 
than 40 years of age; second, that he have pub- 
lished a meritorious investigation in clinical medi- 
cine or allied sciences. This should not be a 
case report or an abstract. 

3. Senior Membership is open to those 41 
years of age or older. Applicants for Senior 
Membership are required to submit both a 
scientific reprint and a letter indicating that they 
have been actively stimulating young men to 
pursue careers in clinical investigation. 

4. An applicant must ask a member of the 
Federation who knows him to sign his applica- 
tion. 

5. Interested individuals should write to: 
AMERICAN FEDERATION FoR CLINICAL RESEARCH, 
250 West 57th Street, New York 19, N. Y. 


Foreign Guests 


The Federation has been gratified each year 
at the growing number of distinguished foreign 
guests who have included the National Meeting 
of the Federation in their visits to scientific so- 
cieties within the United States. This year we 
are particularly pleased to be able to extend 
official invitations for the visits of Professor John 
F. Brock, Department of Medicine, University 
of Capetown, South Africa, and Professor John 
H. Tyrer, Department of Medicine, University 
of Queensland, Australia. We hope that the 


visitors will participate freely in the vigorous 
discussions that are characteristic of the Federa- 
tion meetings. 
George E. Schreiner 
Secretary-Treasurer 
Exchange{Program with Latin America 
Lectureships in Latin America for mature 
scholars of recognized standing in various fields, 
including the medical sciences, are available to 
United States citizens under the educational and 
cultural exchange program of the Department 
of State. Candidates should in general be fluent 
in Spanish (for Brazil, Portuguese), although 
there may be occasional exceptions. Grants for 
Latin American scholars to participate in teach- 
ing programs of United States universities are 
also available. Those interested in the program, 
for 1959 or for subsequent years, should write 
to: Conference Board of Associated Research 
Councils, Committee on International Exchange 
of Persons, 2101 Constitution Ave., N.W., Wash- 
ington 25, D. C. 


Gastroenterological Research Forum 


A Gastroenterological Research Forum has 
been established, sponsored jointly by the Ameri- 
can Gastroenterological Association and the Gas- 
troenterology Research Group. The first program 
will be presented on the morning of Thursday, 
June 4, 1959, at the Claridge Hotel in Atlantic 
City. It will last one-half day, and will precede 
the opening of the annual meeting of the Ameri- 
can Gastroenterological Association. This forum 
will consist of brief reports to be presented in- 
formally by those actively engaged in research 
in gastroenterology in this country. Opportunity 
will be given for 8- to 10-minute presentations 
of work-in-progress reports, with a 5-minute 
discussion following. 


New Research Tools 
The information reported here is obtained 
from manufacturers. All notices and inquiries 
should be addressed to New Research Tools Edi- 
tor, Samuel N. Turiel & Associates, Inc., 750 N. 
Michigan Ave., Chicago 11, Ill. Include name(s) 
of the manufacturer(s). 
© Transistorized 256-channel pulse analyzer, 
weighing 40 pounds, or, with auxiliary readout 
system, 100 pounds. Plug-in logic units make 
several different analyzers available. Analog, 
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binary, octal and decimal readouts may be used. 
Data may be recorded in several different ways. 
Technical Measurement Corp. 

© Set of radioactive standards and sources, 
containing four certificated radioactive standards 
in solution and 16 sources. Nuclear-Chicago 


® Mechanical scanning device, designed for 
scanning body areas in which a radioisotope has 
localized. Localization is performed either manu- 
ally or mechanically with a device that positions 
the detector and graphically records the findings. 
Unit designed to slide over and under standard 
hospital beds and to pass through standard door- 
ways. Weight is less than 400 pounds. Tracerlab- 
Keleket. 

e Brochures describing use of radioisotopes 
in quantitative analysis. Nuclear-Chicago Corp. 

® Micro Kjeldahl digestor, consisting of 6 in- 
dividual electric heaters with individual rheostat 
control. It is designed for 30 ml. flasks; 100 ml. 
flasks also furnished. Cole-Palmer Instrument & 
Equipment Co. 

* Film badge for recording radiation ex- 
posure, which adds a 13-week exposure record 
to the usual weekly record. Tracerlab-Keleket. 

® New recorder for measurements of pres- 
sure, flow and other variables, detected by 3- 
terminal potentiometer (resistance) type trans- 
ducers. It uses a ratio form of Wheatstone bridge 
circuit and is designed to operate with transducers 
having a total resistance of between 1,000 and 
10,000 ohms. It is supplied in round- or strip- 
chart models. Leeds and Northrup. 

* Continuous reading electronic nitrogen 
analyzer, with built-in recorder amplifier and 
continuous reading vacuum meter. Custom En- 
gineering and Development Co. 

* Constant volume fractional sample collec- 
tor. It has a non-contaminating pump which de- 
livers constant volume samples irrespective of 
pressure. Sampling intervals variable from 3 to 
90/minute; sample volumes variable from 1 
drop to 3 cc. Custom Engineering and Develop- 
ment Co. 

* Electronic instrument linearizer, which 
instantaneously and continuously corrects output 
data of a non-linear instrument to produce output 
directly proportional to the input to the non- 
linear instrument. Custom Engineering and De- 
velopment Co. 

* Servo-driven spirometer, which measures 
both volume and flow-velocity of gases “instan- 
taneously and simultaneously.” Work performed 
in making measurements is. done by the machine, 


and the subject experiences “virtually zero re- 
sistance or loading effect.” Outputs will drive 
mechanical kymograph, galvanometers or record- 
er-amplifier combinations. Custom Engineering 
and Development Co. 


Reports for Business Meeting 
May 3, 1959 
American Federation for 
Clinical Research 


In order to conserve as much time as pos- 
sible at the Business Meeting, the reports that 
are customarily read by the Secretary-Treasurer 
are printed here for the review of the member- 
ship in advance of the meeting. 

Minutes of 1958 Business Meeting 

The meeting was called to order by Dr. 
Ivan L. Bennett, President, at 9:05 A.M., Sun- 
day, May 4, 1958. The minutes of the 1957 
meeting and the reports of the Secretary-Treas- 
urer were accepted as published in the April 
issue of Clinical Research. The report of the 
actions of the Council was dispensed with in 
favor of publishing it in the September, 1958 
issue. The new officers were announced as noted 
in the report of the Council Meeting. The two 
amendments to the constitution were read as 
published in the April issue of Clinical Research. 
Both amendments were passed unanimously. The 
nominating committee, consisting of the four 
Section Chairmen, was asked to meet and sub- 
mit a nomination for a new councillor to replace 
Dr. Bennett, whose term on the Council expires 
this year. The meeting was adjourned at 9:12 
A.M. 

At a brief second meeting, the nominating 
committee submitted the name of Dr. Richardson 
Hill, Birmingham, Alabama, for a 5-year term 
on the Council. Dr. Hill was elected by acclama- 
tion. 

Respectfully submitted, 
William W. Stead 
Secretary-Treasurer 


Secretary's Report 
1. Activities of the National Office: 
A. Action on applications received 
since 1958 report: 
Elected to membership 
Applications rejected 
B. Dropped from the roster: 
. Deaths 


Resignations 
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Dropped—Associate more than 
5 years 
—Non-payment of dues 


Total 


. Miscellaneous Activity: 
Advanced from Associate to 

Regular Membership 15 
Advanced to Senior Membership 114 
Changes of address 483 
Members lost (mail returned) 17 

. Classification of Members 
Regular 1,875 
Senior 1,265 
Associate (discontinued in 1954) 32 


Total 3,172 


Comparative Figures: 1956-2540; 1957: 
2760; 1958: 2878: 

3. During the past year, a distinct effort 
was made to enlarge the Contributing, Support- 
ing and Sponsoring Memberships of the Federa- 
tion. We are pleased to announce that we have 
received excellent cooperation from a large num- 
ber of ethical pharmaceutical and instrument 
manufacturers. As a result, the following new 
Memberships have been added during the year: 

Alcon Laboratories, Incorporated 

Armour Pharmaceutical Company 

Baxter Laboratories, Inc. 

Chicago Pharmacal Company 

Ethicon, Inc. 

Johnson & Johnson 

McNeil Laboratories, Inc. 

The Wm. S. Merrell Company 

The Norwich Pharmacal Company, Eaton 

Laboratories Division 

Parke, Davis & Company 

Riker Laboratories, Inc. 

Schering Corporation 

Warner-Lambert Research Institute 

Winthrop Laboratories 

4. The number of pages of paid advertising 
in Clinical Research was increased in 1958 to 
2834 pages, which represents an increase from 
17 pages in 1957. This still represents a very 
low advertising revenue for a journal possessing 
the quality and distribution of Clinical Research. 
The buying potential of the readers of Clinical 
Research is emphasized in the report of the 
questionnaire contained in the January, 1958 
issue. All members are urged to contact any 
corporate or advertising representatives of their 
acquaintance, stressing the value of using Clinical 
Research as an advertising medium. 


5. A special meeting of the Council was 
held in Chicago on October 30, 1958, in con. 
nection with the financial crisis of the Federa- 
tion and the problem of deciding the future of 
Clinical Research. Important items decided at 
this Council Meeting were: (a) the develop. 
ment of a committee for complete re-examination 
of the Constitution, with a view toward present- 
ing a totally new draft of the Constitution, to the 
regular Council meeting in May, 1959; (b) the 
voting of an assessment, the details of which 
have been contained in a previous letter from 
the Secretary-Treasurer published in Clinical Re- 
search and in the written material which has 
gone out with the membership dues bills; (c) 
the development of information pointing toward 
a possible change in the publication format of 
Clinical Research, which will be reported to the 
Publication Committee in May, 1959. 

6. We are happy to report excellent evolu- 
tion in our plans to develop a permanent Na- 
tional Office. During this year we undertook the 
traumatic experience of moving the National 
Office from Minneapolis to New York. The 
Federation has profited greatly by the adminis- 
trative, organizational and public relations ex- 
perience of our Executive Secretaries, Mr. James 
E. Bryan and Mr. Randall Norris, and the 
officers would like to express here our gratitude 
for their help. 


Treasurer's Report 
Balance Sheet 
as of December 31, 1958 
(Accrual Basis) 
ASSETS 
Current Assets: 
Cash in bank ° 
Investments: 
United States Savings 
Bonds 
Savings Certificate 
Total Current Assets 
Fixed Assets: 
Office Equipment— 
at cost 
Total Assets 
LIABILITIES AND CAPITAL 
Liabilities 
Accounts payable $13,821.13 
Dues paid in advance 3,971.00 
Other accrued expense 49.38 
Total Liabilities 
Net Worth 
Total Liabilities and Capital 


$4,000.00 
4,000.00 8,000.00 


$17,450.69 


1,502.18 
$18,952.87 


$17,841.51 
1,111.% 


$18,05287 





Profit and Loss Statement 
for the year ended December 31, 1958 
(Accrual Basis) 


Receipts 
Membership dues 
Special memberships 
Interest on bonds 
Clinical Research 


Total Receipts 


Expenses 
Addressograph 


expense 
Accounting fee 
Administrative charges 
(Bryan & Norris) 
Meetings: 
National 
Eastern 
Midwestern 
Southern 
Western 
Special Council 
Legal fees 
Publications— Clinical 
Research 
Publications—Editorial 
expense 
Stationery and 
supplies 
Stenographic salaries 
Telephone and 
telegraph 
Equipment rental and 
service charges 
Social security taxes 
General expense - 
Moving 
General expense - 
Miscellaneous 
Postage 
Travel expense 
Bank charges 
Total Expenses 
Decrease in Net Worth 


$15,339.20 
6,509.00 
225.74 
1,130.80 


$ 134.10 


300.00 
3,600.00 


1,736.88 
276.61 
452.63 
191.25 

62.50 

1,070.68 

100.00 


11,041.78 
625.00 


1,045.07 
5,838.22 


531.68 


114.69 
88.20 


496.32 


401.91 
471.75 
231.52 

50.44 


$23,204.74 


28,861.23 
$ 5,656.49 


Respectfully submitted, 
George E. Schreiner, M.D. 
Secretary-Treasurer 


Members Lost to the National Office 
The current address of the following mem- 


bers is unknown: 


Dr. Maria A. Antonio 


Dr. Carmen T. Bello 

Dr. Richard C. Ben- 
tinck 

Louise A. Desy 

Dr. Marshall A. Freed- 


man 


Dr. Louis T. Gabriel, 


Jr. 
Dr. Makoto Ishikawa 


Lt. William S. Kiyasu, 
MC, USNR 


Dr. John G. McDonald 
Dr. Richard H. Meade, 
eels D. Perry 
Dr. Roberts M. Rees 
Dr. Carroll E. Roach 
Dr. W. B. Seymour 
Dr. Harold M. Silver 
Dr. Leonardo Sinis- 
terra 


Dr. Edward B. Wil- 
liams, Jr. 
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Former Address 
N. Y. U. 3rd Research 
Medical Division 
Goldwater Memorial 
Hospital 
Welfare Island 
New York 17, N. Y. 
2502 South 22nd Street 
Philadelphia 45, Pa. 
1479 Funston Ave. 
San Francisco, Calif. 
84 Commonwealth Ave. 
Boston 16, Mass. 
University of Colorado 
Medical Center 
4200 East Ninth Ave. 
Denver 20, Colo. 
941 Hamilton Street 
Allentown, Pa. 
820 East Kingsley 
Ann Arbor, Mich. 
Oak Knoll Naval Hos- 
pital 
Oakland 14, Calif. 
1323 Bluebell 
Boulder, Colo. 
264 Brookline Ave. 
Boston, Mass. 
110 South Central Ave. 
Clayton 5, Mo. 
425 Ohio Bldg. 
Akron 8, Ohio 
Lakeside Drive, R.R. 1 
New Augusta, Ind. 
2102 Abington Rd. 
Cleveland 6, Ohio 
George Washington . 
University Hospital 
Washington, D. C. 
20 Saint Paul Street 
Brookline, Mass. 
4242 Easton Ave. 
Saint Louis, Mo. 


It would be appreciated if any member 
knowing the current address of any of the above 
members would write to: American Federation 
for Clinical Research, 250 West 57th Street, New 


York 19, N. Y. 


Obituaries 


The National Office has been notified of the 
deaths of the following members: 
Dr. John A. Beyer, Madison, Wisconsin, 


October, 1958. 


Dr. Ruth A. Koons, Columbus, Ohio. 








Chairmen of the various meetings of the 
Federation have been invited to submit comments 
on any aspect of their meetings which seem to 
them worthy of note. 


Midwestern Section 


The sixteenth annual meeting of the Mid- 
western Section of the American Federation for 
Clinical Research was held in Thorne Hall on 
the uptown campus of Northwestern University 
School of Medicine in Chicago, Illinois on Thurs- 
day, October 30, 1958. The combined registra- 
tion of members and guests was 475, the largest 
in our history. A delightful luncheon sponsored 
by the Upjohn Company, two coffee breaks pro- 
vided by the G. D. Searle and Company and an 
evening reception for past and present officers, 
national officers and participants in the program 
sponsored by Organon, Inc. were social high- 
lights of the meeting. 

The scientific program consisted of 26 ten- 
minute papers chosen from 64 abstracts. Discus- 
sion of each paper was quite lively and con- 
tributed immensely to the value of the session. 
Comments received by the Chairman following 
the meeting emphasized the fact that the dis- 
cussion was especially good this year. It would 
be unfair to single out any particular paper for 
special mention, as all of them contributed much 
to the understanding of basic mechanisms in 
their own field. I was impressed with the obvious 
fact that more and more so-called basic research 
is being done by the clinical investigator. Al- 
though this often confounds and confuses those 
in other fields of endeavors, it is certainly a 
“sign of the times.” 

The Council Meeting which was held the 
evening prior to the scientific session concerned 
itself with many problems. Im view of the ex- 
cellence of the abstracts submitted, and the small 
number that were dually submitted to our Society 
and the Central Society for Clinical Research, 
it was a decision of the Council to henceforth 
dispense with dual submissions of abstracts, so 
that next year an abstract may be presented to 
one society or the other, but not to both. Some 
time was given to the discussion of the local 
research clubs or groups that are distributed 
throughout the Midwestern Section area. These 
clubs offer an excellent forum for mutual ex- 
change of ideas on a local basis, and also serve 
very well as a screening ground for papers to be 
presented at the Section Meeting or National 
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Meeting. Everyone concurred that such local 
research clubs should be encouraged in their 
efforts. The Chairman presented a superficial 
analysis of the present method for selection of 
the program from the submitted abstract. It 
was found that there was a great deal of varia- 
tion from evaluator to evaluator. At the present 
time the chairman, vice chairman, secretary and 
three senior council members evaluate and grade 
each abstract. It is quite obvious that the excel- 
lent abstracts and the poor abstracts are well 
differentiated, but there is a great range of opin- 
ion in the intermediate zone. No good suggestions 
were made for the correction of this, but it 
should be something which is apparent to all. 
At the business meeting of the Section which 
immediately followed lunch, the following officers 
for next year were elected by acclamation: Chair- 
man, Dr. William Harrington, St. Louis; Vice 
Chairman, Dr. James Hammarsten, Oklahoma 
City; Secretary, Dr. George Saxton, Chicago, Illi- 
nois. Senior Councillors: Dr. Drew Miller, Roch- 
ester, Minnesota; Dr. George Rowe, Madison, 
Wisconsin; Dr. James Shieve, Columbus, Ohio. 
For Junior Councillors: Dr. William Drucker, 
Cleveland, Ohio; Dr. John Githens, Denver, Colo- 
rado; and Dr. Ronald Bishop, Ann Arbor, Michi- 
an. 
. All in all, the meeting was a success. As 
your Chairman looks back over the past few years 
of the Society, it would seem that slowly and 
gradually it is “coming of age.” The quality of 
the papers and the attendance attest to this 
fact. The Federation should continue to move 
forward, never losing sight of its original goal- 
that is, to provide a forum for the young investi- 
gator to present his work. This, it seems to me, 
is being accomplished. 
John F. Mueller 
Chairman 


Eastern Section 


The Eastern Section meeting of the Ameri- 
can Federation for Clinical Research was held 
in Boston on December 12 and 13, 1958. Ap- 
proximately 250 members and guests were regis- 
tered. A total of 81 abstracts had been submitted 
for consideration, and 26 of these were presented. 
Discussion was lively, and in most instances the 
ten minutes allotted for this purpose was in- 
sufficient to allow expression of all opinions. 

At the meeting of the Eastern Section 
Council in 1957, it was decided to experiment 
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with a panel discussion, seminar or other exer- 
cise in addition to the scientific program, in 
order to broaden the function of the meeting. 
Accordingly, a panel was invited to discuss the 
rather philosophical subject, “What is the Future 
of the Clinical Investigator?”. This session was 
held in the evening between the two scientific 
sessions, a time which had not previously been 
utilized by the Eastern Section group. The 
panelists were: Dr. Philip K. Bondy, Associate 
Professor of Medicine, Yale University School of 
Medicine; Dr. Charles A. Janeway, Professor of 
Pediatrics, Harvard Medical School; Dr. Edward 
H. Kass, Associate Professor of Bacteriology and 
Immunology, Harvard Medical School; Dr. Irving 
M. London, Professor of Medicine, Albert Ein- 
stein College of Medicine; and Mr. John M. 
Russell, Executive Director, John and Mary R. 
Markle Foundation. 

The panelists were asked to discuss a num- 
ber of questions submitted to them for considera- 
tion in advance of the meeting: What is the role 
of the “clinical investigator” and how does it 
differ from that of the investigator in a basic 
science department? What should be the training 
program of a man planning to pursue a career 
in academic medicine? Is there still an important 
role for the individual who acts as a bridge 
between the laboratory and the patient? Can 
one individual continue to be both a first-class 
scientist and a first-class clinician? 

Perhaps the most striking aspect of the 
discussion was the marked disparity in the views 
of the participants. For example, a wide spectrum 
of opinion was expressed concerning the proper 
research training program for an academic career. 
At one end were those who felt that little or 
no advanced basic science preparation was neces- 
sary and that the important attributes were an 
eagerness to work and a willingness to learn 
while “on the job”; at the other, were those 
who felt that a prolonged period of graduate 
training in a basic discipline, such as biochemis- 
try, was necessary in order for an individual to 
qualify himself as a clinical investigator in the 
present era of specialization. As might be ex- 
pected, no conclusions were reached, but the 
discussion was provocative, and it high-lighted 
some difficult decisions confronting the aspiring 
academician. 

At the business meeting the following offi- 








cers were elected: Chairman, Dr. Daniel S. 
Lukas of New York; Vice-Chairman, Dr. Jack 
Orloff of Washington, D. C. Dr. Stuart C. Finch 
of New Haven will continue as Secretary- 
Treasurer. 

William B. Schwartz 
Chairman 


Western Section 


The annual meeting of the Western Section 
of the Federation was held on the afternoon of 
January 28 and the morning of January 29 in the 
Golden Bough Theater in Carmel, California. In 
contrast to previous years, there was no agita- 
tion to hold the next meeting elsewhere, indi- 
cating general satisfaction with this location. 
This is at least partly due to the relaxed and 
intimate atmosphere provided by this small com- 
munity. The concurrence of this sectional meet- 
ing with the annual meetings of the Western 
Society for Clinical Research and the Western 
Association of Physicians is becoming an estab- 
lished tradition, providing a counterpart to the 
National Meeting in Atlantic City. In contrast 
to the National Meeting, it has not been felt 
necessary to hold simultaneous sessions at this sec- 
tional meeting, although the 26 papers presented 
represent only about 4% of the abstracts received. 
Evening meetings, organized by independent 
“clubs,” provide forums for groups desiring to 
discuss special topics. In this way the general 
nature of the regular meeting has been pre- 
served. This is particularly desirable, since the 
National Meeting is now largely divided into 
sections representing special fields. Whether it 
will be possible to maintain the present organiza- 
tion of the Western Section Meeting will depend . 
largely upon the number and quality of abstracts 
received. 

The meeting this year was well attended 
and the papers presented were generally of high 
quality. Discussion was sparse during the first 
session but became much more active and critical 
during the second. Sampling of audience reaction 
indicated that the program was well received. 

A number of abstracts were received from 
rather distant locations. This suggests that the 
geographic limits of the Western Section may 
need to be extended considerably. 

Richard J. Havel 
Chairman 
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MORNING SESSION 















9:00 to 9:10—Business Meeting 


1. Trans-spinous Cavography. 
Robert Schobinger. New York City. 
page 299 

2. In Vivo Behavior of Sickle-Trait Erythro- 
cytes When Exposed to Continuous Hypoxia. 

Julius R. Krevans. Baltimore. page 203 
. Diagnostic Use of Small Doses of Folic Acid 
in Megaloblastic Anemias. 

Richard A. Marshall and James H. Jandl. 

Boston. page 206 
. Studies of Bilirubin Excretion in Normal 
and Gunn’s Rats. 

Irwin M. Arias and Lois Johnson. New 

York City. page 291 
. Chronic Esophageal Stasis and Dilatation 
Produced by Dogs by Prolonged Cholines- 
terase Inhibition. 

Lauran D. Harris, William D. Ashworth 

and Franz J. Ingelfinger. Boston. page 258 
. Coronary Blood Flow Determined. by a 
Radioactive Surface—Counting Technic. 

Gunnar Sevelius and Philip C. Johnson. 

Oklahoma City. page 222 


. Effects of a Buffer Amine on Acute Hyper- 
capnia. 

G. G. Nahas. Washington, D.C. page 302 
8. The Nature of the Renal Lesion in Pre- 


PROGRAM 


National Meeting 
American Federation for Clinical Research 


Sunday, May 3, 1959 
Steel Pier Theater, Atlantic City, New Jersey 


Albert I. Mendeloff, M.D., Presiding 


Presentations will be limited to ten minutes 





Eclampsia and Its Relation to Serum Uric 
Acid Levels. 
Victor E. Pollak, John B. Nettles and 
Robert M. Kark. Chicago. page 279 


. The Dialysance of Ethanol and Methanol: 


A Proposed Method for the Treatment of 
Massive Intoxication by Ethyl or Methyl 
Alcohol. 
Julien Marc-Aurele and George E. Schrei- 
ner. Washington, D. C. page 299 


. Tuberculous Peritonitis: A Review of 47 


Patients on a General Medical Service. 
W. Richard Burack and Robert M. Hollis- 
ter. Boston. page 269 


. Antibodies to Nucleoprotein Extracts in Pa- 


tients with Lupus Erythematosus and Rab- 
bits Immunized with Nucleoprotein Extracts. 
Howard C. Goodman, Bethesda, Md. 


page 264 


. The Nature of the Therapeutic Action of . 


Propylthiouracil in Patients with Graves’ 
Disease. 


John B. Richards and Sidney H. Ingbar. 
Boston. page 245 


. The Role of the Liver in Sulfonylurea Hypo- 


glycemia: Intraportal Insulin and Tolbuta- 
mide Studies in Humans and Portacaval 
Shunt Dogs. 

Thomas F. Frawley, Thomas F. Shelley 
and John Cincotti. Albany, N. Y. page 249 





SUBSPECIALTY MEETINGS 


Under Joint Sponsorship of the American Federation for Clinical 
Research and the American Society for Clinical Investigation 


Section I 


Sunday, May 3, 1959 
2:30 P.M. and 8:00 P.M. 
Carolina Room, Mezzanine floor, Chalfonte 


Dr. Carleton B. Chapman, Chairman, Presiding 


AFTERNOON SESSION 


1. Effect of Heart Rate on End-Diastolic Ventric- 
ular Pressure-Volume Relationships. 
Eugene Braunwald, Robert L. Frye and 
John Ross, Jr. Bethesda, Md. page 228 
. The Influence of Sympathetic and Vagal Stim- 
ulation on the Relationship between Left 
Ventricular End-Diastolic Pressures and 
Fiber Length. 
Ronald J. Linden, Jere Mitchell and Stanley 
J. Sarnoff. Bethesda, Md. ASCI* 
. Genetic and Physiologic Studies of Milroy’s 
Disease. 
John R. Esterly and Victor A. McKusick. 
Baltimore. page 263 
. Hyperhemorrhea of Unknown Cause; a Pos- 
sible Physiologic-Clinical Entity. 
Richard Gorlin, Norman Brachfield, John 
D. Turner and Joseph V. Messer. Boston. 
ASCI 
. The Effect of Changing Cerebral Blood Flow 
on the Response Time of the Respiratory 
Center. 
Joseph C. Ross, John B. Hickam and Regina 
Frayser. Indianapolis. ASCI 
. The Significance of the Delayed Clearance of 
Fatty Acids in Young Males with Coronary 
Artery Disease. 
Leonard J. Stutman and Marilyn George. 
Wright-Patterson Air Force Base, Ohio. 
page 225 
. Activation of the Ischemic Ventricle and 
Acute Peri-Infarction Block in Experimental 
Coronary Occlusion. 


° Abstracts with “ASCI” in place of a page number 
will be found in the ASCI program. 


Loyal L. Conrad, T. Edward Cuddy and 
Robert H. Bayley. Oklahoma City. 
page 223 
8. Effects of Cold Air Upon the Normal and 
Abnormal Respiratory Tract. 
Roe E. Wells, Jr., James E. C. Walker and 
Roger B. Hickler. Boston. ASCI 
9. Respiratory Control in Obesity. 
Robert Gilbert, John Sipple and J. Howard 
Auchincloss, Jr. Syracuse, N. Y. page 305 


EVENING SESSION 
Dr. Alfred P. Fishman, Vice-Chairman, Presiding 
1. A Major Pitfall in the Interpretation of the 
Central Blood Volume. 
William D. Gleason, James M. Bacos, D. 
Edmond Miller and Henry D. MclIntosh. 
Durham, N. C. page 227 
. The Mimetic Nature of Rheumatic Fever Re- 
currences. 
Alvan R. Feinstein and Mario Spagnuolo, 
Irvington-on-Hudson and New York City. 
page 308 
. The Physical Properties of Arteries and Their 
Variation in Vivo. 
Lysle H. Peterson and Roderick E. Jensen. 
Philadelphia. ASCI 
. The Basic Mechanism of Cardiovascular Mur- 
murs. 
David L. Bruns. San Francisco. page 231 
. The Collagen and Elastin Content of Human 
Lungs. 
John A. Pierce and Joe B. Hocott. Little 
Rock, Ark. page 300 
. The Role of Carbon Dioxide in the Regulation 
of Pulmonary Hemodynamics. 
Felice Manfredi, Herbert O. Sieker and 
Regina Frayser. Durham, N. C. page 301 
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Section I 


Sunday, May 3, 1959 
Vernon Room, Mezzanine floor, Haddon Hall, 2:30 P.M. 
Viking Room, 13th floor, Haddon Hall, 8:00 P.M. 


Dr. Frank H. Tyler, Chairman, Presiding 


AFTERNOON SESSION 


l. Defect in Muscle Phosphorylase; A Newly 
Defined Human Disease. 
Carl M. Pearson, David G. Rimer and W. 
F. N. M. Mommaerts. Los Angeles. 
page 298 
9. Effect of 2-Substituted Thiadiazoles on Uric 
Acid Synthesis in Man. 
Irwin H. Krakoff and M. Earl Balis. New 
York City. (Introduced by David A. Kar- 
nofsky.) ASCI 
3. A Revised Classification of Cretinism, with 
the Relative Incidence of Various Types. 
Edward A. Carr, Jr., William H. Beierwaltes, 
Ruth Davidson and John Tanton. Ann 
Arbor, Mich. page 243 
4. The Thyroid Suppression Test in the Prog- 
nosis of Hyperthroidism Treated with Anti- 
thyroid Drugs. 
W. P. VanderLaan and Carl Cassidy. La 
Jolla, Calif. and Boston. ASCI 
5. In Vitro Metabolism of D-Thyroxine. 
Frank C. Larson, Kenkichi Tomita and Ed- 
win C. Albright. Madison, Wis. page 240 
6. Increase of Aldosterone Secretion by Carotid 
Artery Constriction and Its Prevention by 
Thyro-Carotid Arterial Junction Denervation. 
Frederic C. Bartter, Ivor H. Mills and 
Donald S. Gann. Bethesda, Md. ASCI 
7. Assessment of Adrenocorticotropic Activity 
with Bacterial Pyrogen in Hypopituitary 
States. 
James C. Melby. Minneapolis. (Introduced 
by Wesley W. Spink.) ASCI 
8. Inhibition of Growth Hormone Activity with 
Modified Growth Hormone Preparations. 
Martin Sonenberg and William L. Money. 
New York City. ASCI 
9. “Vitamin D-Resistant Rickets’—A Disease 


Associated with Normal Renal Transport of 
Phosphate. 
Morton H. Field and Eric Reiss. St. Louis. 
(Introduced by Hugh Chaplin, Jr.) 
ASCI 
EVENING SESSION 
Dr. Stefan S. Fajans, Vice-Chairman, Presiding 
1. Effect of the Slow Infusion of Glucagon-Free 
Insulin on the Hepatic Output of Glucose in 
Dogs with Portacaval Shunts. 
Leonard L. Madison, Burton Combes, Wil- 
liam Strickland and Reuben Adams. Dallas, 
Tex. (Introduced by Elias Strauss.) 
ASCI 
. Studies on the Mechanism of Action of Salicy- 
lates; Effects on Oxidative Phosphorylation. 
A. B. Falcone. Madison, Wis. (Introduced 
by Ovid O. Meyer.) ASCI 
. Steroid Effects on Galactose Metabolism. 
LeRoy A. Pesch, Stanton Segal and Yale 
J. Topper. Bethesda, Md. (Introduced by 
J. E. Rall.) ASCI 
. Long-Term, Low-Fat, Low-Protein Diets and 
Their Effect on Normal Subjects. 
Juan Calatayud, Cesar A. Caceres and 
George A. Kelser, Jr. Washington, D. C. 
page 255 
. Studies of the Role of Glucagon, ACTH and 
Hydrocortisone in the Regulation of the 
Plasma Level of Non-Esterified Fatty Acids - 
(NEFA) in Man. 
David A. Dreiling, Albert F. Debons, Wil- 
liam S. Rosenthal and Irving I. Schwartz. 
New York City and Upton, N. Y. 
page 250 
. Tracer Studies of Plasma Lipids in Human 
Subjects. 
Christine Waterhouse and Guido Marinetti. 
Rochester, N. Y. ASCI 





Section Ill 


Sunday, May 3, 1959 
2:30 P.M. and 8:00 P.M. 
Rutland Room, Mezzanine floor, Haddon Hall 


Dr. Robert W. Berliner, Chairman,’ Presiding 


AFTERNOON SESSION 


2 


Active Sodium Transport by the Proximal 
Tubule of Necturus Kidney. 
Donald E. Oken, Guillermo Whittembury, 
Erich E. Windhager, Hans J. Schatzmann 
and Arthur K. Solomon. Boston. (Intro- 
duced by James P. O'Hare.) ASCI 


. Some Actions of Neurohypophyseal Hormones 


on a Living Membrane. 
Ezra Lamdin, Roy H. Maffly, Richard M. 
Hays and Alexander Leaf. Boston. §_ASCI 


. Evidence for a Covalent Attachment of the 


Antidiuretic Hormone to Its Receptor Site in 
the Kidney. 
Irving L. Schwartz, Conrad T. O. Fong, 
Edwin A. Popenoe, Lawrence Silver and 
Mary Anne Schoessler. Upton, N. Y. 
ASCI 


. The Effects of Sustained Vasopressin Admin- 


istration in Man. 
John R. Jaenike and Christine Waterhouse. 
Rochester, N. Y. page 272 


. Pathogenesis of Persistent Hyponatremia with 


Water Retention in Cerebral Disease. 
Norman W. Carter, Floyd C. Rector, Jr. 
and Donald W. Seldin. Dallas, Tex. 

page 273 


. The Significance of Lactic Acid in the Re- 


duced Uric Acid Excretion of Toxemia of 
Pregnancy. 
Joseph S. Handler. Philadelphia. (Intro- 
duced by Lewis W. Bluemle, Jr.) page 279 


. Magnesium Excretion Studied by Stop-Flow 


Analysis. 
H. V. Murdaugh, Jr. and R. R. Robinson. 
Birmingham, Ala. and Lackland Air Force 
Base, Tex. (Introduced by William M. 
Nicholson. ) ASCI 


8. The Nature of Urinary Acidification Process 
During Transient Obstruction of Renal Artery 
and Ureter. 

William A. Brodsky, John T. Kaim and 
Gaspar Carrasquer. Louisville, Ky. ASCI 

9. The Physiologic Significance of Renal Bicar- 
bonate Reabsorption During Acute Respira- 
tory Alkalosis. 

William B. Schwartz, Guy Lemieux and 
Adrien Falbriard. Boston. ASCI 


EVENING SESSION 


Dr. Isidore Edelman, Vice-Chairman, Presiding 


1. The Concentrating Defect in Sickle Cell 
Disease. 
Marvin F. Levitt, Marshall S. Levy, A. 
Daniel Hauser and Demetra Polimeros. 
New York City. page 281 
2. The Influence of Solute Load on the Isosthen- 
uria of Renal Disease. 
Stanley S. Franklin, John F. Niall and John 
P. Merrill. Boston. ASCI 
. Diffusion Characteristics of Ammonia Gas 
with Special Reference to Intracellular Acid- 
Base Relations. 
Eugene D. Robin, Philip A. Bromberg and 
Claude E. Forkner, Jr. Boston. (Introduced 
by Samuel A. Levine.) ASCI 
. Correction of the Defect in Water Excretion 
of Untreated Addisonian Patients by Volume 
Expansion Alone. 
John R. Gill, Jr., Donald S. Gann, Catherine 
S. Delea and Frederic C. Bartter. Bethesda, 
Md. page 254 
. The Role of the Left Atrial Stretch Receptor 
Mechanism in Carbon Dioxide Diuresis. 
H. Valtin, I. D. Wilson and S. M. Tenney. 
Hanover, N. H. ASCI 
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Section IV 


Sunday, May 3, 1959 
Steel Pier Theater, 2:30 P.M. to 5:30 P.M. 


Dr. Clement Finch, Chairman, Presiding 


1. The Role of Histamine in the Pathogenesis 
of a Disease Characterized by Ecchymoses 
and Systemic Symptoms. 

N. Raphael Shulman, Joel H. Feigon and 
Thomas C. Bithell. Bethesda, Md. page 216 

9. Identification of the Vitamin B,,-binding Pro- 
tein of Normal and Chronic Myelogenous 
Leukemia Serum. 

Aaron Miller and John F. Sullivan. Boston. 
(Introduced by James M. Faulkner.) 
ASCI 
3. Evidence of the Recycling of Siderocyte Iron. 
William H. Crosby. Washington, D. C. 
ASCI 

4. Treatment of Myeloid Metaplasia with Tes- 

tosterone. 


James C. Pringle, Jr. and Frank H. Gardner. 
Boston. page 210 
. Studies on the Role of the Reticuloendothelial 
System in Hurler’s Disease. 
Louis F. Jermain, Robert J. Rohn and Wil- 
liam H. Bond. Indianapolis. page 216 
. Drug-induced Immunologic Tolerance. 
Robert Schwartz. Boston. ASCI 
. Studies of a Cryoglobulin: Effect of Organic 
Amines on Its Cold Precipitability. 
Robert D. Koler and Demetrios A. Rigas. 
Portland, Ore. page 218 
. The Effect of Hyperlipemia on Lysis of 
Venous Thrombi. 
Nils U. Bang and Eugene E. Cliffton. New 
York City. page 214 


Section V: 


Sunday, May 3, 1959 
West Room, 13th floor, Haddon Hall 
2:30 P.M. to 5:30 P.M. 


Dr. Edward H. Kass, Chairman, Presiding 


1. The Fate of Staphylococci in Suspension of 
Polymorphonuclear Leukocytes. 
Zanvil A. Cohn and Stephen I. Morse. New 
York City. (Introduced by James G. 
Hirsch. ) ASCI 
2. Catalase Activity of Infected Urine. 
Abraham I. Braude. Pittsburgh. ASCI 
3. The Effect of Antigen Concentration on the 
Initiation of Antibody Synthesis in Rabbits. 
Richard S. Farr and Frank J. Dixon. Pitts- 
burgh. ASCI 
4, Multiple “Antibodies” to Cell Constituents 
in Systemic Lupus Erythematosus (SLE) and 
Related Disorders. 
Halsted R. Holman, Helmuth R. G. Deicher 
and Henry G. Kunkel. New York City. 
ASCI 


5. A Reactant to Human Lung in Patients with 
Pulmonary Disease. 
Allen R. Hennes, R. L. Carpenter, M. Moore 
and James F. Hammarsten. Oklahoma City. 
page 265 - 
6. The Infectivity and Interrelationships of 2060 
and J.H. Viruses Among Volunteers. 
George Gee Jackson, Harry F. Dowling and 
William J. Mogabgab. Chicago. ASCI 
7. Gamma Globulin Prevention of Severe 
Respiratory Illness Caused by Adenovirus 
Types 4 and 7. 
Harold B. Houser. Cleveland. page 270 
8. Selective Inhibition of Poliovirus Multiplica- 
tion. 
Igor Tamm and Marjorie M. Nemes. New 
York City. ASCI 





Section VI 


Sunday, May 3, 1959 
Music Room, Lounge floor, Chalfonte 
2:30 P.M. to 5:30 P.M. 


Dr. Henry Janowich, Chairman, Presiding 


- The Inhibition of Gastric Acid and Pepsin 
Output by Glucagon. 

S. P. Solomon, P. Lewinter and H. M. Spiro. 

New Haven, Conn. page 258 
. An Experimental Malabsorption Syndrome 
Produced by Neomysin; Absorptive and His- 
tologic Studies. 

Eugene D. Jacobson, Robert B. Chodos, 

John T. Prior and William W. Faloon. 

Syracuse, N. Y. page 260 
. Gallbladder Carbohydrates in Cholelithiasis. 
Joe Ed Smith and R. B. Giles, Jr. Dallas, 
Tex. page 260 
.- Determinants of Bile Secretion in the Dog. 
Henry O. Wheeler and Oswaldo Ramos. 
New York City. (Introduced by Franklin 
M. Hanger.) ASCI 
. Hepatic Clearance of Indocyanine Green. 
Elliot Rapaport, Sigmund G. Ketterer and 
Bernard D. Wiegand. San Francisco, Calif. 

page 289 

. Intrahepatic Conjugation of Bromsulphalein 


and Glutathione. 
Norman B. Javitt, Henry O. Wheeler, Kath. 
erine J. Baker and Oswaldo Ramos. New 
York City. (Introduced by Stanley E. 
Bradley.) ASCI 


7. An Abnormality of Non-Esterified Fatty Acid 


Metabolism in Patients with Cirrhosis of the 
Alcoholic. 
James M. Stormont and Joseph E. Mackie, 
Boston, Mass. (Introduced by Charles §, 
Davidson.) ASCI 


8. The Kidney as a Source of Blood Ammonia in 


Patients with Liver Disease: the Effect of 
Diamox. 
Edward E. Owen, John F. Flanagan, J. 
Norman Berry and Malcolm P. Tyor. Du- 
ham, N. C. page 292 


9. The Hemagglutination Test in Hepatic 


Diseases. 
Robert W. McCollum and Peter Isacson. 
New Haven, Conn. (Introduced by John 
R. Paul.) ASCI 
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BLOOD 


Iron Absorption in Various Hematologic Parenteral iron therapy markedly increased iron 
States absorption in these patients after several weeks. 


Two patients without anemia, but who 
By Johann Schmidt and George O. Clifford. De- clinically suggested “latent” iron deficiency, had 
partments of Medicine, Wayne State University 


_ , ; normal fasting iron levels (average 184 yg.) 
College - an City of Detroit Re- rising to an average of 324 yg., consistent with 
ceiving Hospi oit. 


increased need for iron. 

An oral iron absorption test has been em- Patients with pernicious anemia and hemo- 
ployed to aid in estimating requirements for iron lytic anemia revealed decreased iron absorption 
in patients with abnormalities of iron metabolism. despite increased marrow activity, and 2 patients 
Elemental iron, 180 mg., is administered to a with polycythemia, treated with venesection, had 
fasting patient, and plasma iron levels are de- increased absorption despite elevated hemoglobin 
termined before and 3 hours after the test dose. values. 

Eleven patients with iron deficiency anemia Oral iron absorption tests appear to provide 
revealed average fasting plasma iron levels of a useful clinical clue to an individual’s require- 
34 yg., with a rise to 252 wg. 3 hours after iron ment for iron and, presumably, the state of his 
administration. In 8 of these patients, following iron stores. Hemoglobin values and marrow ac- 
apparently adequate treatment with intramuscu- tivity did not seem to be as important in deter- 
lar iron (calculated from hemoglobin levels), mining iron absorption as body iron stores. 
hemoglobin and fasting plasma iron had returned 
to normal (average 88 yg.), but iron absorption Aconitase Activity in Iron Deficiency 
was still excessive (average 325 pg.), suggesting 
continued iron deficiency. Three of these patients By Ernest Beutler. Argonne Cancer Research 
demonstrated markedly reduced iron absorption Hospital (Operated by the University of Chi- 
following further therapy. cago for the United States Atomic Energy 

Four patients with iron deficiency anemia Commission), and Department of Medicine, 
unexpectedly revealed no absorption of iron. University of Chicago, Chicago. 
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The roles of iron in the economy of the body 
are varied. In iron deficiency, attention has long 
been focused on depletion of one heme com- 
pound, hemoglobin. Investigation of the fate of 
other iron compounds in iron-deficient animals 
has revealed that these, as well .as hemoglobin, 
may be depleted in iron deficiency. 

The activity of aconitase, an enzyme that 
requires iron as co-factor, has been studied in 
organs from iron-deficient and control rats. Aconi- 
tase catalyses the interconversion of citrate, 
aconitate and isocitrate. While no significant de- 
crease in activity of this enzyme occurred in 
the liver, brain and heart, well-marked reduction 
of activity was observed consistently in the kid- 
neys of iron-deficient animals. Iron added in 
vitro failed to reactivate kidney aconitase, but 
intragastric treatment of rats with iron restored 
kidney aconitase activity to normal. Homogenate 
prepared from iron-deficient kidneys did not in- 
hibit enzymatic activity of normal kidney homo- 
genate. The decreased aconitase activity of kid- 
neys of iron-deficient animals was due, there- 
fore, not to an inhibitor and not merely to absence 
of co-factor, but rather to actual depletion of the 
enzyme. In iron-deficient human subjects, leuko- 
cyte aconitase activity is normal, and no ab- 
normality in citrate metabolism could be demon- 
strated after oral citrate loading. 

These studies demonstrate that, at least in 
experimental animals, not only iron-containing 
compounds but also enzymes requiring iron as a 
co-factor for their activity may be affected in the 
iron-deficiency state. 


Serum Protein, Glycoprotein and Radioiron 
Binding in Primary Hemochromatosis 


By Marvin Engel and J. Graham Smith, Jr. Divi- 
sion of Dermatology, Department of Medicine, 
University of Miami School of Medicine, 
Miami, Florida, and V. A. Hospital, Coral 
Gables, Florida. 


Serum proteins, glycoproteins and protein- 
bound iron in 6 patients with primary hemo- 
chromatosis treated with periodic venesection 
and plasma replacement were studied. Serum 
protein paper electrophoresis with the Durrum 
cell, brom-phenol blue staining for serum pro- 
teins and a modified PAS stain for glycoproteins 
were used. The iron-binding capacity of these 
sera was determined with standard technics. An 
amount of Fe®® equivalent to % the calculated 
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iron-binding capacity was added to aliquots of 
sera. After electrophoresis of the radioactive iron 
containing sera, the paper strips were exposed to 
photographic film for 3 weeks, after which the 
film was developed. 

These 6 patients showed a normal or slightly 
elevated albumin and a normal or decreased 
gamma globulin. The glycoproteins had a normal 
distribution and were normal or slightly de. 
creased in total amount. There were 2 distinct 
bands of protein-bound radioiron. One migrated 
electrophoretically with the alpha-2 and the 
other with the beta fraction of the serum pro- 
teins. The normal serum controls showed a 
single band migrating in the beta fraction. 

Previous electrophoretic studies, by Koenig 
et al. and Wall, of serum proteins in primary 
hemochromatosis have shown a decrease in the 
albumin and an increase in the gamma globulin. 
In contrast, our series of 6 patients showed a 
normal or elevated serum albumin and a normal 
or decreased gamma globulin. Glycoproteins of 
these 6 cases of primary hemochromatosis were 
normal or slightly decreased. The migration of 
a distinct band of protein-bound radioiron with 
the alpha-2 globulin, in addition to the normal 
siderophilin band, may be due to either an ab- 
normal iron binding by a normal alpha-2 globu- 
lin or an abnormal iron-binding protein migrating 
with the alpha-2 globulin. 


Physiology of Iron Absorption as Studied by 
the Measurement of Total Body Radioactivity 


By Michael Field, Masafumi Seki, Helena Wong, 
Mortimer S. Greenberg and Thomas C. Chal- 
mers. Medical Service, Lemuel Shattuck Hosp- 
ital, Boston, and Boston University and Har- 
vard University Medical Schools. 


The influence of increased iron stores, trans- 
fusion polycythemia and variations in ambient 
oxygen tension on iron absorption in the rat 
have been studied by a new technic that yields 
accurate measurement even at low levels of 
absorption. 

Radioactivity of the whole living rat was 
measured 1 hour and 7 days after intragastric 
administration of a standard dose of Fe®®-tagged 
ferrous ion (0.25 mg./Kg.). Per cent absorption 
= 7-day radioactivity <X 100. In 16 paired ex- 

1-hour radioactivity 
periments the mean counting error was 4.4 + 
1.0% (1 S.D.) of the % absorbed. 
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In 7 mature rats (400 Gm.) the addition 
of 6% ferric citrate to the diet for 6 weeks re- 
sulted in absorption of 1.9 + 1.5% (1 S.D.), 
compared with 4.6 + 2.0 in controls (P < .02). 
Simultaneous stool counts failed to corroborate 
this difference, since a 5% error in measuring 
excretion obviates any comparisons at these 
levels of absorption. 

In 300 Gm. rats, transfusion to 18 Gm. 
hemoglobin concentration resulted in absorptions 
of 4.8, 11.1 and 9.9%, compared with 28.4 + 
6.8% for 6 normals of that weight. 

Normal, growing 200 Gm. rats at atmos- 
pheric oxygen tension (158 mm. Hg) had a 
mean absorption of 29.5 + 8.1% (8 rats). Ex- 
posure for 24 hours to oxygen tension of 76 
mm. Hg, increased absorption to 47.5 + 18.8% 
(5 rats), and under oxygen tension of 608 mm. 
Hg (80% O,), absorption was depressed to 
20.8 + 12.0 (7 rats). 

It is concluded that the whole body radio- 
activity method is a convenient technic for meas- 
uring iron absorption. Except for the “storage 
effect,” iron absorption in the rat varies directly 
with erythropoiesis. 


Relationship between Electrophoretic Mobility 
and in Vivo Age of Rabbit Hemoglobin 


By E. Raymond Borun and Albert Fink. Depart- 
ment of Medicine, University of California 
Medical Center at Los Angeles. 


Schapira et al. and Kunkel demonstrated 
a difference in specific activity between fast 
and slow fractions of Fe®®-tagged rabbit and 
human hemoglobin separated by electrophoresis. 
This study reveals a progressive reversal of rela- 
tive Fe®® activity between fast and slow frac- 
tions of tagged rabbit hemoglobin specimens 
obtained at intervals after adminstration of the 


Hemoglobin specimens obtained from 8 rab- 
bits after injection of Fe®® ferrous citrate (pre- 
viously incubated with plasma) were subjected 
to paper electrophoresis with a pH 8.6 barbi- 
turate buffer. Radioactivity and hemoglobin con- 
centration were determined in eluates from 
front, middle and rear portions of 16 pooled 
replicate spots from each specimen. 

Fe®® activity per unit hemoglobin was lower 
in the front than in the rear fractions of all 
specimens obtained within 6 days, and was 
higher in all specimens obtained 45 to 55 days 





after administration of the isotope. The ratio 
of Fe5® activity per unit hemoglobin between 
front and rear fractions was 0.77 + 0.04 
(S.E.) in the initial specimens and 1.14 + 0.01 
in the later specimens. Middle and rear fractions 
were similar throughout. 

Lower Fe®® activity in the fast fraction of 
initial specimens and progressive change to rela- 
tively higher activity toward the end of the 
expected life span of the tagged cells indicates 
that this hemoglobin fraction is concentrated 
in older erythrocytes. The simplest explanation 
is that electrophoretic mobility of some hemo- 
globin molecules increases during in vivo ageing 
due to a change in net charge or configuration. 


Erythropoietic Function in Nephrectomized 
Rabbits 


By Allan J. Erslev. Thorndike Memorial Labora- 
tory, and Second and Fourth (Harvard) Med- 
ical Services, Boston City Hospital, and De- 


partment of Medicine, Harvard Medical School, 
Boston. 


Recent measurements of the level of eryth- 
ropoietic factor (erythropoietin) in plasma 
from nephrectomized and ureter-ligated rats 
have led to the conclusion that renal tissue may 
be the sole source of this factor. However, sim- 
ilar measurements in other laboratories have 
not supported this conclusion, emphasizing the 
crudeness of the technics presently employed 
in the measurement of erythropoietic factor and 
the need for further studies. 

In order to evaluate the role of renal tissue 
in the regulation of red cell production, rab- 
bits were nephrectomized, bled 20 ml./Kg. and - 
kept alive by peritoneal dialysis for as long as 
9 days. Erythropoietic activity was estimated 
from reticulocyte counts, bone marrow exami- 
nation and serum iron turnover. It was dem- 
onstrated that the erythropoietic tissue in neph- 
rectomized rabbits rendered severely anemic 
maintains a low but steady activity until the death 
of the animals. This remaining activity could 
be shown still to be under physiologic control, 
since the serum iron turnover, 48 hours after 
nephrectomy, was significantly higher in anemic 
nephrectomized animals than in nephrectomized 
animals kept at 68% atmospheric oxygen. Con- 
sequently, the kidneys cannot be the sole source 
of erythropoietic factor or otherwise necessary 
for the physiologic control of red cell production. 
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Furthermore, it was found that the serum iron 
turnover was as low in ureter-ligated as in neph- 
rectomized rabbits, indicating that azotemia rath- 
er than the lack of renal tissue is responsible for 
the decreased rate of red cell production ob- 
served in nephrectomized animals. 


Hereditary Homozygous Elliptocytosis 


By A. E. Barnes. Department of Medicine, Uni- 
versity of Pittsburgh School of Medicine, 
Pittsburgh. 

Hereditary elliptocytosis with severe hemo- 
lytic anemia, exclusive of coexistent causes for 
other hereditary or acquired hemolytic anemia, 
has rarely been observed and has been thought 
to be the result of the homozygous elliptocytic 
state. The occurrence of marked elliptocytosis, 
hemolytic anemia and splenomegaly in the off- 
spring of a father x daughter-mating provided 
the opportunity for this clinical and genetic 
study. Variant but significant degrees of el- 
liptocytosis were found in the father, mother 
and one of two half-siblings. These data strongly 
suggest that the propositus received two abnor- 
mal, dominant genetic determinants, one from 
the father and a similar one from the mother, 
which had been transmitted previously from the 
father of the propositus. 

The propositus, a normally developed adult 
young woman, had symptoms attributable to 
chronic anemia and splenomegaly. The abnormal 
physical findings included pallor, minimal in- 
termittent jaundice, cardiomegaly and hepato- 
splenomegaly. The abnormal hematologic find- 
ings included severe normochromic anemia, el- 
liptocytosis, anisocytosis, reticulocytosis and bone 
marrow erythroid hyperplasia. Plasma agglu- 
tinins, hemolysins and erythrocyte osmotic fra- 
gility were either absent or normal. Erythrocytes 
labeled by the intramuscular injection of DFP%? 
had a 17.0 day T¥% survival time (normal = 
55 2 days). Serum haptoglobins were absent 
and hemoglobin electrophoresis by paper, agar 
gel and starch gel methods showed normal major 
and minor hemoglobin components. Identifica- 
tion and quantification of erythrocyte cholesterol, 
total lipid and phospholipid fractions failed to 
reveal abnormalities. 

These genetic, clinical and morphologic 
findings in the absence of other demonstrable 
causes for hemolytic anemia provide the evi- 


dence for the diagnosis of homozygous hereditary 
elliptocytosis. 


Hereditary Elliptocytosis: Genetic and 
Hematologic Observations 


By Robin M. Bannerman. Division of Medical 
Genetics, Department of Medicine, Johns Hop- 
kins University School of Medicine, Baltimore, 


Recent analyses of pedigrees have shown 
that hereditary elliptocytosis can be subdivided 
on genetic grounds into two types, depending 
upon the presence or absence of close linkage 
(recombination value 3%) with the Rh locus. 

Four new pedigrees were investigated in 
detail in order to test for linkage with the Rh 
and 8 other blood group loci, and the haptoglobin 
locus, and to attempt to demonstrate phenotypic 
differences between pedigrees. 

Since the underlying defect is unknown, 
the diagnosis depends upon erythrocyte mor- 
phology. The percentages of elliptical eryth- 
rocytes in stained smears of affected indi- 
viduals, their relatives and a series of unselected 
hospital patients were compared; they showed 
a bimodal distribution with slight overlap. Di- 
agnostic criteria were (1) a count of at least 
25% of elliptical erythrocytes, (2) the presence 
of rod forms in borderline individuals, (3) family 
incidence, and (4) the absence of major hema- 
tologic disorders which might cause secondary 
elliptocytosis. Marked examples of the latter are 
often encountered and may be so extreme as 
to constitute “phenocopies” of the hereditary 
condition. 

No abnormality of hemoglobin was found 
by paper and starch block electrophoresis. Glu- 
tathione stability and glucose-6-dehydrogenase 
activity were normal in 2 examples. Electron 
microscope studies of the cells are in progress. 

None of the 4 pedigrees shows linkage 
with Rh locus. They are therefore being tested 
for linkage, with each of the other 9 marker loci 
in turn. 

The percentages of elliptical erythrocytes 
show some intra-pedigree correlation. Affected 
members of 2 Negro families had very much 
higher percentages than affected members of 
2 white families, and were therefore easier to 
classify as affected or nonaffected. In 1 of the 
colored pedigrees, 5 affected individuals have @ 
mild chronic hemolytic anemia with bizarre 
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shaped hypochromic erythrocytes; in 4 of these 
individuals, haptoglobins were, in consequence, 
absent from the serum. 


In Vivo Behavior of Sickle-Trait Erythrocytes 
When Exposed to Continuous Hypoxia 


By Julius R. Krevans. Department of Medicine, 
Johns Hopkins University and Hospital, and 
Department of Medicine, Baltimore City Hos- 
pitals. 

Individuals with sickle-trait erythrocytes 
have been described as having clinical disease 
presumably due to in vivo sickling and possibly 
related to tissue hypoxia. In the following studies 
sickle-trait erythrocytes and normal RBC were 
labelled with Cr®! and transfused into normal 
individuals and into patients with arterial oxygen 
unsaturation. Red cell survival and radioactivity 
over the splenic area and precordial area were 
determined. 

When normal cells were transfused into 
normal individuals or into a hypoxic patient (ar- 
terial oxygen saturation <80%), there was no 
preferential splenic sequestration of radioactivity, 
and the RBC survival was normal. When sickle- 
trait cells were transfused into 3 hypoxic patients 
(arterial oxygen saturations, 90%, 85% and 
<80%), the RBC survival was shortened, and 
the relative accumulation of radioactivity over 
the spleen suggested splenic sequestration. When 
sickle-trait cells were transfused into normal indi- 
viduals, there was no preferential splenic seques- 
tration, and RBC survival was normal. 

Sickle-trait erythrocytes exposed to continu- 
ous hypoxia had a shortened life span, and there 
was evidence of increased splenic sequestra- 
tion. These findings may provide an explanation 
for splenic infarctions and other manifestations 
described in some sickle-trait individuals and for 
the anemia seen in the hypoxic patient with 
sickle-trait. 


Post-Transfusion Survival of Stored Sickle 
Cell Trait Erythrocytes 


By William C. Levin and Wayne E. Truax. De- 
partment of Medicine, Hematology Research 
Laboratory and Blood Bank, University of 
Texas, Medical Branch, Galveston, Texas. 


This study was planned to determine the 
effect of blood bank storage upon the survival 









of sickle cell trait erythrocytes following hom- 
ologous transfusions. Blood was collected from 
donors with AS hemoglobinopathy by using 
evacuated blood bottles. Five hundred cc. of 
blood was drawn into 120 cc. of ACD anti- 
coagulant. The blood was stored in a blood bank 
refrigerator at 4 C. The usual blood bank tech- 
nics were applied in the study. On the 2nd, 
8th, 17th and 2lst days following collection, 
50 cc. aliquots were withdrawn, labelled with 
Cr5t_ as Na.CrO;, and transfused into com- 
patible recipients with AA hemoglobin geno- 
types. Thereafter, erythrocyte survival was de- 
termined in the usual fashion. The experiment 
was performed using blood from 2 donors. 
Four volunteers received transfusions from each 
of the 2 AS blood units as described above. 

In both donor units, there was no reduc- 
tion of survival of erythrocytes following blood 
bank storage. In one instance, the T-4 was 32, 
30, 30, and 30 days following 1, 7, 17 and 
21 days of storage, respectively. In the second 
unit, the T-% was 30, 27, 26 and 25 days fol- 
lowing similar periods of storage. 

It is concluded that erythrocyte survival 
time studies support the concept that blood with- 
drawn from sickle cell trait donors may be stored 
in the usual fashion and thereafter transfused 
safely. 


Treatment of Painful Crisis in Sickle Cell Anemia 
with Intravenous Sodium Bicarbonate Solutions 


By Bernd Koch and A. P. Kraus. Department of 
Medical Laboratories, University of Tennes- 
see, College of Medicine, and City of Memphis 
Hospitals, Memphis, Tenn. 


Changes in the pH have been shown to 
cause crystallization of Hemoglobin S and sick- 
ling of RBC in sickle cell anemia (SCA). Suc- 
cessful treatment of painful crises of SCA with 
alkalizing agents has been reported. The present 
study was undertaken to evaluate the effect of 
intravenous NaHCO; upon painful crises. 

Eight adult Negros, homozygous for Hemo- 
globin S, were observed during 13 painful crises. 
Pain was typical in quality and location, was 
followed by soreness, and during preceding 
crises had lasted from % to 7 days. In 2 in- 
stances, crisis followed oral administration of 
1 Gm. ascorbic acid within 12 hours. Treatment 
consisted of rapid intravenous administration of 
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40 to 60 ml./Kg. of 1.4% NaHCO, in 5% dex- 
trose. Onset of symptoms preceded therapy for 
less than 24 hours in 10 crises and for 2 to 7 
days in the other 3. Average urine pH on admis- 
sion was 6.3. Average electrolyte values before 
and 1 and 5 days after therapy were as follows 
(in mEq./L.): CO, combining power, 21.9- 
27.3-23.5; Cl, 102.9-98-103.5; Na, 134.7-140- 
138.3; K, 4.8-6.5 (5th day). 

Seven cases (including 3 in crisis for longer 
than 24 hours) were asymptomatic within 12 
hours following treatment. In the other 6, 
symptoms persisted for 2 to 6 days. In 2 con- 
trol SCA patients in crisis, 5% dextrose solution 
was substituted for the NaHCO,-dextrose solu- 
tion. All symptoms ceased in less than 12 hours. 

Data presented do not show consistent ben- 
eficial effects of NaHCO, and suggest that re- 
sults may be duplicated by dextrose alone. The 
concentration of NaHCO, may have been too 
low. 


Haptoglobins in Sickle Cell Diseases, Sickle Cell 
Trait and Normal North American Negroes 


By S. R. Mehta and W. N. Jensen. Department 
of Medicine, University of Pittsburgh School 
of Medicine, Pittsburgh. 


To determine whether the ahaptoglobinemia 
present in sickle cell anemia is genetically de- 
termined or the result of an accelerated rate 
of disappearance of the proteins concomitant 
with hemolysis, haptoglobin types were identi- 
fied in normal North American Negroes, in pa- 
tients with hemoglobinopathies and in the fam- 
ilies of 7 patients with sickle cell anemia. Hap- 
toglobins in serum and in serum plus hemoglobin 
(80 mg.% and 250 mg.%) were identified by 
starch-gel electrophoresis followed by protein and 
benzidine staining of the gel. Except for the 
designations used for a few unusual haptoglobin 
types, Smithies nomenclature was used. 

The incidences of haptoglobin types in 53 
normal Negroes were: Type 1-1, 47%; type 2-2, 
15%; type 2-1, 23%; and type 2-1 (modified), 
15%. In certain respects these data differ from 
those reported in Caucasians and in Negroes 
from Africa and this country. In 27 non-related 
individuals with SA hemoglobin, the incidences 
of haptoglobin types were: Type 1-1, 22%; 
type 2-2, 15%; type 2-1, 44%; type 2-1 (modi- 
fied), 15%; and type 0-0, 4%. Explanations for 
the significant differences in occurrence of vari- 


ous types of haptoglobins among these popula. 
tion are not clear. Of 16 patients with hemolytic 
hemoglobinopathic diseases, haptoglobins were 
absent in 11 patients, and the other 5 patients 
had small amounts of hemoglobin-binding pro- 
tein which migrated to the fast a,-albumin re. 
gion. The family studies conclusively demon- 
strated the existence of haptoglobin determinants 
in patients with sickle cell anemia despite ahap- 
toglobinemia, which is then secondary to hemo- 
lysis. 


Serum Haptoglobins in Hemolytic Disease 
and Other Disease States 


By Emery C. Herman, Jr. and Ann Bijerklie. De- 
partment of Medicine, Johns Hopkins Univer. 
sity and Hospital, Baltimore. 


An investigation of haptoglobins was under- 
taken in an effort to elucidate certain fundamen- 
tal aspects of hemolysis. Haptoglobin levels were 
defined as the maximum concentration of hemo- 
globin in serum in which hemoglobin existed in 
a bound (to alpha globulins) complex only: 
ie., at higher concentrations, hemoglobin was 
present at both “bound” and “free” forms. 
The presence of the “free” and/or “bound” 
species of hemoglobin was detected after paper 
electrophoretic separation of graduated mixtures 
of hemoglobin in serum. 

The serum affinity for hemoglobins A, § 
and C was found to be the same. Hemoglobin 
C was routinely used because of the clearer 
separation of “free” and “bound” forms. 

Haptoglobin levels of 40 normals and “non- 
hemolytic” controls ranged from 20 to 150 
mg.%, except in one (acute viral hepatitis) who 
had no detectable haptoglobin. Haptoglobins 
were not detected in 4 individuals after infu- 
sion with autogenous hemoglobin and in 14 
cases of hemolytic disorders (sickle cell anemia, 
hereditary spherocytosis, autoimmune hemolytic 
anemia, incompatible transfusion reaction). In 
9 of 10 persons with Hemoglobin S-S disease, 
there were no detectable haptoglobins, but in 
only 1 of 6 persons with S-A hemoglobin were 
haptoglobins absent. Both of these exceptional 
cases presented distinctly unusual clinical fea- 
tures. The haptoglobin content in sickle-thalas- 
semia and Hemoglobin S-C disease was detect- 
able but low. 

Haptoglobins rose promptly from undetect- 
able to normal levels after splenectomy in 4 
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patient with hereditary spherocytosis. This ob- 
servation suggests continuous depletion, rather 
than a lowered synthesis, as the cause for ab- 
sence of haptoglobins in certain hemolytic dis- 
orders. 


The Effects of Concentrated Eluted Anti-RBC 
Antibodies on the in Vivo Survival of Normal 
RBC 


By Neil W. Culp and Hugh Chaplin, Jr. Depart- 
ments of Medicine and Preventive Medicine, 
Washington School of Medicine, St. Louis. 


Previous studies of in vivo survival of sensi- 
tized RBC have utilized either RBC from pa- 
tients with immune hemolytic anemia or RBC 
coated in vitro by antibody present in whole 
serum. The present study reports RBC-survival 
studies using normal red cells sensitized by 
relatively “pure” antibodies, obtained by elution 
from well-washed sensitized red cells. 

Antibody eluted from the washed stroma 
of 100 cc. of sensitized RBC was concentrated 
20-fold by lyophilization. One cc. of normal 
RBC was incubated with the concentrated eluate 
in the presence of complement, tagged with 
Cr5!, and the in vivo survival determined, ac- 
companied by surface scintillation counting over 
the recipient's liver and spleen. Eluates were 
prepared from: (a) normal unsensitized RBC 
(control), (b) RBC sensitized with normal cold 
incomplete antibody, (c) RBC from a patient 
with Coombs-negative autoimmune hemolytic 
anemia, (d) RBC from a patient with Coombs- 
positive “warm” autoimmune hemolytic anemia, 
and (e) RBC sensitized in vitro by incomplete 
anti-D. 

The results indicate normal survival of RBC 
sensitized with the concentrated eluates de- 
scribed in a, b and c above, confirming nega- 
tive in vitro studies with the eluates. Although 
normal RBC incubated with “autoimmune” eluate 
(d, above) were strongly sensitized (judged by 
in vitro antiglobulin testing), their survival in 
the original patient was no shorter than that of 
the patient’s own cells by auto-transfusion. RBC 
sensitized with concentrated anti-Deluate, how- 
ever showed a Cr51 T14 of <90 minutes with 
= splenic sequestration of the destroyed 


The Influence of Fava Beans and Primaquine 
on Glutathione-Unstable Red Blood Cells in 
Vivo 








By Mortimer S. Greenberg and Helena Wong. 
Medical Service, Lemuel Shattuck Hospital, 
Boston, and Department of Medicine, Harvard 
Medical School. 


The survival of Cr®!-labeled RBC, unstable 
with regard to reduced glutathione (GSH) con- 
tent in the presence of oxidants, was studied after 
transfusion of the labeled cells into hemato- 
logically normal recipients. 

The in vivo biologic half-mile (T%2) of GSH- 
unstable RBC from a person who had experi- 
enced 2 acute hemolytic episodes after the in- 
gestion of cooked fava beans (Donor I) was 
25 days in each of 2 recipients. T¥ of GSH- 
unstable RBC from a person not sensitive to 
fava beans (Donor II) was 24 to 27 days in 
4 recipients. The oral ingestion of cooked fava 
beans by the recipients did not alter the survival 
of either Donor I or Donor II cells. 

However, T42 of Donor I RBC was 2.2 
days and T% of Donor II RBC was 5.0 to 
5.4 days after oral ingestion of primaquine (30 
mg./day) by the recipients. This rapid removal 
of labeled RBC from the blood was attended 
by an increase in radioactivity in liver predom- 
inantly and in spleen to a lesser extent, a dis- 
tribution which also occurs after intravenous in- 
jection of Cr51-labeled hemoglobin. Simultaneous 
administration of ascorbic acid (1.2 Gm./day) 
with primaquine to a recipient of Donor II RBC 
improved labeled RBC survival (T% = 7 days) 
and decreased radioactivity accumulation in the 
liver. 

These data indicate that: (1) GSH insta- 
bility of RBC of persons with favism is not the 
sole factor in the hemolytic reaction to fava 
beans; (2) GSH-unstable RBC of persons with 
favism are sensitive to primaquine; (3) hemo- 
lysis of GSH-unstable RBC by primaquine occurs 
predominantly intravascularly. 


Infection as a Cause of Hypersplenism with 
Hemolytic Anemia and Pancytopenia 


By James H. Jandl. Thorndike Memorial Labora- 
tory, and Second and Fourth (Harvard) Med- 
ical Services, Boston City Hospital, and De- 
partment of Medicine, Harvard Medical School, 
Boston. 


Although anemia commonly develops dur- 
ing chronic infections, usually because of im- 
paired red cell production, it occurs less regularly 
in patients with acute infections. Hemolytic 
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anemia may accompany the onset of certain 
bacterial infections because of the action of 
bacterial hemolysins, and hemolysis associated 
with high titers of cold autoantibodies may occur 
during convalescence from certain viral infections. 

Studies were made of 4 patients in whom 
neither of the above-described hemolytic mech- 
anisms was demonstrable. Each suffered from 
one of the following acute or subacute systemic 
infections: psittacosis, infectious hepatitis, mil- 
iary tuberculosis and subacute bacterial endo- 
carditis. Each patient manifested fever, splen- 
omegaly, anemia, reticulocytosis and erythroid 
marrow hyperplasia. These hematologic findings 
complicated, and at times dominated, the early 
clinical picture. In 3 patients spherocytosis and 
increased osmotic fragility of a portion of the 
red cells were found, but in none were ab- 
normalities found by serologic tests. Two pa- 
tients showed leukopenia and thrombocytopenia. 
The survival of autotransfused Cr®!-labelled red 
cells was shortened, and there was evidence of 
increased splenic sequestration of red cells. In 
each patient the splenic enlargement and the 
hematologic abnormalities were most pronounced 
early in the illness and subsided with recovery 
from the infection. 

It is concluded that acute infections, wheth- 
er bacterial or viral, may cause abnormal seques- 
tration of blood cells. The findings suggest that 
this is due to the increased sequestering activity 
of an enlarged vascular spleen rather than to 
direct injury to the blood cells. This may be 
a common mechanism in hemolytic anemia ac- 
companying infection. 


Factors Influencing the Action of 
Intrinsic Factor in Vivo 


By Bernard A. Cooper and William B. Castle. 
Thorndike Memorial Laboratory, and Second 
and Fourth (Harvard) Medical Services, Bos- 
ton City Hospital, and Department of Medi- 
cine, Harvard Medical School, Boston. 


Present studies suggest that at least 3 stages 
are serially involved in enhanced absorption of 
vitamin B,, by intrinsic factor. 

1. Competitive binding of vitamin B,,. Hu- 
man gastric juice competitively removes native 
vitamin B,». or added B,,Co®, especially at low 
pH values, from animal (food) proteins during 
dialysis. 

2. Intestinal adsorption of intrinsic factor- 


bound vitamin B,,. Paired, 10 cm., ileal segments 
with intact circulation isolated between inlying, 
plastic catheters in normal, nembutal-anesthe- 
tized rats were perfused intraluminally with 0.015 
Lg. B,,Co® with and without intrinsic factor, 
respectively, in Krebs-Ringer-Phosphate (KRP) 
solution. There was linear increase with time 
of radioactivity in the wall of the segment per. 
fused with rat (less with human) intrinsic factor 
compared to their controls. This increase was 
not affected by 2 x 10? M sodium azide but 
was prevented by occluding the blood supply 
of the intestine. Rat was more active than human 
intrinsic factor. Hog intrinsic factor prepara- 
tion was inert. Disodium-ethylenediamine-tetra- 
cetic acid (EDTA), but not calcium-EDTA, dur. 
ing perfusion prevented the action of rat or ha- 
man intrinsic factor. After perfusion with human 
but not with rat gastric juice, disodium-EDTA 
reduced absorbed radioactivity. 

3. Species-specific release of intrinsic factor- 
bound vitamin B,, by intestinal wall. A crude 
extract of rat intestine made dialyzable B,,Co™ 
bound to rat stomach extract, much less of 
that bound to human gastric juice, and none of 
that bound to a hog intrinsic factor preparation. 
This action was only partly inhibited by boiling 
the intestinal extract. 


Diagnostic Use of Small Doses of Folic Acid 
in Megaloblastic Anemias 


By Richard A. Marshall and James H. Jandl. 
Thorndike Memorial Laboratory, and Second 
and Fourth (Harvard) Medical Services, Bos- 
ton City Hospital, and Department of Medi- 
cine, Harvard Medical School, Boston. 


Anemias due to folic acid or vitamin By 
deficiencies cannot be differentiated solely on 
morphologic appearances of blood or bone mar- 
row. The usual therapeutic doses of folic acid 
may produce striking hematologic responses in 
either type of deficiency and are consequently 
of no diagnostic value in differentiating these 
deficiencies. 

Hematologic responses were followed in 6 
patients with megaloblastic anemias who were 
given consecutive parenteral course of (a) small 
“physiologic” doses (250-500 yg. daily) of folic 
acid and (b) large, “pharmacologic” doses (15 
mg. daily) of folic acid. Three anemic patients 
deficient in folic acid had marked hematologic 
responses to the small doses of folic acid. In com 
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trast, 3 patients with pernicious anemia showed 
little or no response to small doses of folic acid, 
but subsequently all had marked responses to 
the large doses. 

These studies indicate that the usual 5 to 
15 mg. daily doses of folic acid considerably 
exceed those necessary for replacement therapy 
and are inappropriate for use in therapeutic 
trials. The use of more nearly physiologic doses 
of either folic acid or vitamin B,. permits one 
to distinguish clinically between deficiencies of 
these two vitamins. Furthermore, when, as in 
some patients with pernicious anemia, mixed 
deficiencies are indicated by biochemical or 
microbiologic measurements, a proper therapeutic 
trial may more exactly identify the primary 
deficiency. 


Blood Enzyme Abnormalities in 
Megaloblastic Anemia 


By Paul Heller, Michael West and Hyman J. 
Zimmerman. V. A. West Side Hospital, Chi- 
cago, and Departments of Medicine, Univer- 
sity of Illinois College of Medicine and Chi- 
cago Medical School. 


We have previously reported that patients 
with megaloblastic anemia in relapse have high 
serum levels of lactic dehydrogenase and normal 
levels of glutamic oxalacetic transaminase. The 
present study includes the determination of the 
serum levels of enzymes of the carbohydrate 
metabolism in megaloblastic anemia: Phospho- 
hexoisomerase (PHI), Fructoaldolase (Ald.), 
Lactic Dehydrogenase (LD), Malic Dehydro- 
genase (MD), 6-Phosphogluconic Dehydrogen- 
ae (6-PGD) and Isocitric Dehydrogenase 
(ICD). All these enzymes were found to be in- 
creased in the plasma or serum of patients with 
megaloblastic anemia in relapse, regardless of 
the etiology of the megaloblastosis. The increase 
of MD was particularly marked, e.g., in one 
patient it was found to be 200 times above the 
upper limit of normal. Almost equally striking 
were the elevations of LD. The highest levels 
of Ald. and 6-PGD were 6 times above the 
upper limit of normal, while the PHI and ICD 
were found to be only slightly elevated. It is of 
interest that these elevations involve enzymes 
of all 3 major pathways of the carbohydrate 
metabolism. 

The intracellular enzyme content of the 
peripheral erythrocytes was also studied. Of the 


mentioned enzymes, only the MD was signifi- 
cantly increased within the red cell. This was 
the case in each of the 8 patients tested. The 
intraerythrocytic levels of LD were only oc- 
casionally and slightly increased. All these ab- 
normalities disappeared gradually as the disease 
remitted. 

It is suggested that these enzyme abnormali- 
ties may be related to the increased enzyme 
content of megaloblastic cells and/or the in- 
creased intramedullary turnover rate of these 
cells. 


The in Vitro Incorporation of Deoxyuridine and 
Thymidine into the Deoxyribonucleic Acid of 
Human Megaloblastic and Normoblastic Bone 
Marrows 


By Howard E. Lessner and Morris Friedkin. 
St. Louis. 


Much experimental evidence implicates re- 
duced folic acid derivatives as carriers of one- 
carbon units in the synthesis of the purine and 
pyrimidine bases of both RNA and DNA. The 
methylation of deoxyuridine (UDR), required 
for its incorporation into the thymidine (TDR) 
of DNA, is inhibited by aminopterin. Marrow 
from folic acid-deficient ducklings actively in- 
corporates TDR, but sluggishly incorporates 
UDR into DNA. The in vitro addition of folinic 
acid markedly increases UDR utilization. A 
priori marrows from human _ megaloblastic 
anemias responsive to folic acid would be 
expected to react similarily. This was not the 
case. 

Washed bone marrow cell suspensions from 
5 patients with megaloblastic marrows 4 vitamin 
By. and 1 folic acid deficiency) and from 7 pa- 
tients with normoblastic hyperplastic marrows 
were incubated for 3 hours at 37 C. with either 
labeled UDR or TDR. The uptake of 2-C!* UDR 
and 2-C14 TDR into DNA was determined in 
each case, as well as the effects of folic acid, 
folinic acid, vitamin B,, and ascorbic acid added 
singly and in various combinations. 

The average UDR uptake by megaloblastic 
marrows was 0.99 myg./ug. DNA (range 0.54 
to 2.24, S.D. 0.7) and by normoblastic hyper- 
plastic marrows 0.90 myg./ug. DNA (range 0.50 
to 1.16, S.D. 0.26). Average TDR uptake by 
megaloblastic marrows was 1.02 myug./pg. DNA 
(range 0.59 to 1.46, S.D. 0.34) and by normo- 
blastic hyperplastic marrows was 0.64 (range 
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0.35 to 1.20, S.D. 0.29). No reproducible 
augmentation of UDR uptake with the addi- 
tion of any of the agents studied was observed. 
Several conclusions seem warranted. Both 
UDR and TDR uptake into DNA proceeded at 
least as actively in human megaloblastic bone 
marrows as in those with normoblastic hyper- 
plasia. There was no significant difference in the 
ratio of incorporation of UDR and TDR in the 
megaloblastic cells as compared with the normo- 
blastic. Also, no effect on UDR incorporation 
could be demonstrated with the addition of folic 
acid, folinic acid, vitamin Bs, ascorbic acid, or 
any combination thereof. Since we could demon- 
strate no impairment in UDR methylation and 
incorporation into DNA or show any augmenta- 
tive effect on this incorporation by agents known 
to be effective in other systems, the precise bio- 
chemical defect in the human megaloblastic 
deficiency states remains to be delineated. 


Hypochromic Anemia in an Adult Responding 
to Pyridoxine Hydrochloride 


By James T. Leeming and John F. Wilkinson. 
Department of Hematology, Manchester Royal 
Infirmary, Manchester, England. 


A 40-year-old white male was seen with a 
severe hypochromic anemia (hemoglobin 5.9 
Gm.; MCHC 25%) which had not been present 
3 months previously. There was no history of 
anemia. His serum iron was raised, and there 
was increased hemosiderin in the bone marrow, 
which showed intense normoblastic hyperplasia. 
His diet was above suspicion, and he was not 
addicted to patent medicine. He was a truck 
driver and vehicle mechanic. Periodic dyspepsia 
had troubled him for 17 years. Current symp- 
toms were weakness, upper abdominal pain and 
pain in the middle lumbar spine. Sometimes 
the tip of his spleen was palpable. Barium meal 
showed a duodenal ulcer and a duodenal divertic- 
ulum. Fecal occult blood tests were never signifi- 
cantly positive. The fetal hemoglobin content 
of his blood was normal. Radioactive studies 
showed a normal red cell survival and a normal 
intestinal absorption of vitamin By». Gastric 
acidity, serum amylase and lipase, oral glucose 
tolerance, fecal fat content, and x-rays of the 
small bowel, colon, kidneys, lumbar spine and 
pelvis were normal. Interview and blood examina- 
tion of 7 relatives revealed no abnormality. 

He did not respond to intravenous iron, and 


2 pints of blood only improved his condition for 
3 weeks. There was a reticulocyte response to 
folic acid, and when vitamin B,. was added his 
hemoglobin slowly rose to 11.8 Gm. This com. 
bined therapy was continued, but a slow relapse 
followed, which ascorbic acid, proteolysed liver, 
tetracycline, prednisone and cobalt chloride in 
turn failed to prevent; and his hemoglobin was 
at the original level 12 months after treatment 
had been started. Pyridoxine hydrochloride tab. 
lets were then given in a dose of 60 mg. daily, 
Prompt and rapid improvement followed. After 
11 weeks his hemoglobin was 16 Gm., and his 
MCHC had risen from 22% to 29%. 


In Vitro Studies on Erythrocyte Phagocytosis 


By Robert M. Greendyke and Scott N. Swisher. 
Departments of Pathology and Medicine, 
Strong Memorial Hospital, and University of 
Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

This report deals with in vitro studies of 
the effects of selected physical and chemical 
parameters on erythrocyte phagocytosis (EP). 
The system studied employed canine type A 
erythrocytes opsonized by dilute canine anti-A 
serum, and subsequently exposed to leukocytes 
from an A negative dog. The factors studied 
were investigated for their effects on the opsoni- 
zation and the phagocytosis processes indepen- 
dently and in combination. The effects of temp- 
erature, osmolarity, pH, age of leukocytes, Kt, 
Ca++, Mgt+, oxalate, EDTA, heparin, iodo 
acetate, cyanide, fluoride, glucose, acetate, citrate, 
malate, lactate, pyruvate and fresh plasma were 
studied. 

Physiologic conditions of temperature, os 
molarity and pH were found to be optimal for 
EP. EP was unaffected by K+ and Mgt+, but 
inhibited by high levels of Ca++. The inhibitory 
effect of EDTA and oxalate paralleled the redue- 
tion of complement activity. The metabolic poi- 
sons used inhibited EP in concentrations which 
have been shown to poison glycolysis or respira- 
tion. Pyruvate and acetate raised the level of 
phagocytic activity and slowed the rate of los 
of this activity on aging the leukocytes. Citrate 
showed opposite effects. Fresh plasma was e 
sential in the system, but it inhibited opsoniz- 
tion if added before this had occurred. 

These studies suggest conditions under 
which EP and nonspecific mixed leukocyte eryth- 
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rocyte-agglutination, which seem to depend 
upon physiologic activities of leukocytes, might 
be inhibited in attempting to refine the specifi- 
city of serologic tests with leukocyte suspensions. 


Auto-Immune Hemolytic Anemia in Chronic 
Lymphocytic Leukemia and Hypogamma- 
globulinemi 


By Anthony V. Pisciotta, Jean E. Hinz and Louis 
Jermain. Department of Medicine, Marquette 
University School of Medicine, and Milwaukee 
County General Hospital, Milwaukee. 


The positive antiglobulin reaction in ac- 
quired hemolytic anemia may be immunologic 
in origin, or may follow nonspecific (chemical) 
injury to patient's erythrocytes. If immunologic, 
there would be selective affinity between a 
specific fraction (gamma globulin) from pa- 
tient’s serum and test erythrocytes. On the other 
hand, a positive antiglobulin reaction which fol- 
lows primary erythrocyte injury, results in coat- 
ing of patient's erythrocytes with all fractions 
of protein from normals as well as patient’s serum. 

These possible different mechanisms were 
tested in a patient with chronic lymphocytic 
leukemia, hypogammaglobulinemia and hemo- 
lytic anemia. The patient’s erythrocytes were 
found to be coated with gamma globulin by the 
antiglobulin inhibition reaction and by agglutina- 
tion with antiglobulin serum prepared from 
gamma globulin. Half-life of I'*!-labelled gamma 
globulin from normals was 6 days. During this 
time, radioactivity did not appear on the pa- 
tient’s erythrocytes, showing lack of affinity be- 
tween normal gamma globulin and patient's 
erythrocytes in vivo. Red cell survival by the 
chromium! method was 11 days. The rate of 
sensitization of normal erythrocytes, determined 
by the Ashby technic utilizing antiglobulin serum 
as agglutinating agent, was 2 days. Normal hu- 
man gamma globulin had no affinity in vivo for 
the patient’s erythrocytes, while normal erythro- 
cytes introduced into the patient's circulation 
become coated with patient’s gamma globulin 
prior to their disappearance. These relationships 
favor an immunologic mechanism in the devel- 
opment of a positive antiglobulin reaction in 
this patient. 

Excretion of a Vitamin B,,-binding Substance 
in Chronic Mylogenous Leukemic Urine 
By Aaron Miller and John F. Sullivan. Radioiso- 


tope Service, Boston V. A. Hospital, Boston, 
and Boston University School of Medicine. 


The serum in CML (chronic myelogenous 
leukemia) has an elevated B,. concentration and 
an increased BC (binding capacity) for added 
B,.. However, the urine Bj. concentration has 
been variously reported as low, normal or slightly 
increased. In this study, the excretion of By,>- 
binding substances in CML urine was investi- 
gated. 

The urinary concentration of B,2. was meas- 
ured by Euglena gracilis assay. The BC of urine 
for added B,,Co® was determined by a dialysis 
technic. 

The average urine By. concentration 
equalled 0.17 myg./ml. (range 0.10 to 0.38 
myg./ml.) in 8 control subjects. Following 24 
hours dialysis, B,;, concentration had decreased 
to 27 to 46% of its original value. The average 
BC for added B,,Co® equalled 0.02 myg./ml. 
(range 0.00 to 0.02 myg./ml.) in 13 control 
subjects. The urine Bj. concentration was not 
increased in 3 CML patients (mean 0.18 myg./ 
ml., range 0.11 to 0.24 mug./ml.). However, in 
contrast to the controls, no decline in urine B,. 
concentration was noted after dialysis. The urine 
BC for added B,,Co® was greatly increased in 
4 CML patients (mean 1.18 myg./ml., range 
0.38 to 2.54 myg./ml.). The B,,Co®-binding 
substance of CML urine and serum was soluble 
in 0.2 M sulfosalicylic acid. Lyophilized CML 
urine with a B,,Co® BC equal to 0.25 ug. was 
given orally with 0.25 yg. B,,Co® to 2 patients 
with pernicious anemia. No improvement in 
B,2Co® absorption over control values was found 
using the Schilling test to measure B,,Co® ab- 
sorption. ‘ 
In conclusion: (1) Vitamin B,. was ex- 
creted in the urine in a dialyzable form in normal 
subjects, whereas the vitamin excreted in CML 
urine was nondialyzable. (2) Both the vitamin 
B,. of CML urine (measured after dialysis) and 
the urine BC for added B,,Co® was greatly 
increased over the normal. 


Humoral Factors in Myeloproliferative Dis- 
orders: Cytopenic Effect of Homologous 
Transfusions in Humans 


By B. J. Koszewski. Department of Medicine, 
Creighton University School of Medicine, 
Omaha. 


In our studies of chronic pancytopenias we 
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noted that certain cases usually classified as 
myeloproliferative disorders are associated with 
hitherto unreported cytopenic substances. In 
order to evaluate this, the blood from such pa- 
tients was first screened to insure absence of 
complete and incomplete antibodies and then 
transfused into human volunteers free of chronic 
hematologic disease ( 5 ec./Kg. recipient body 
weight). 

In 5 experiments with blood from patients 
with agnogenic myeloid metaplasia and osteo- 
myelosclerosis, a fall of 33 to 62% (P = < 0.01) 
was noted in recipient leukocyte counts at 20 to 
90 minutes, and a fall of 33 to 63% (P = < 0.01) 
in platelets at 20 to 60 minutes, with a gradual 
return to normal within the next 1 to 2 hours. 
No anemia was evident on the Ist day. Similar 
results were obtained with blood from 3 patients 
with polycythemia vera and in 4 experiments 
with blood from “hemopathic hemolytic anemia.” 
Blood from 20 normal donors failed to produce 
this cytopenia. The same was true for 3 acute 
granulocytic leukemias, 2 chronic granulocytic 
leukemias, 2 chronic lymphocytic leukemias, 1 
multiple myeloma and 4 hypersplenisms. 

Whereas the precise character of these 
cytopenic factors is unknown, the depression 
caused by them on passive transfer was much 
less intensive than that with known leukocyte 
or platelet antibodies. Since only half of the 
cases had received therapeutic blood transfusions 
prior to the examination, isosensitization can 
probably be excluded. 

The finding of cytopenic factors in poly- 
cythemia vera, agnogenic myeloid metaplasia 
and osteomyelosclerosis, and their absence in 
other members of the myeloproliferative syn- 
drome, would suggest that those cases constitute 
a separate entity. 


Treatment of Myeloid Metaplasia 
with Testosterone 


By James C. Pringle, Jr. and Frank H. Gardner. 
Curtis Hematology Laboratory, Peter Bent 
Brigham Hospital, and Department of Medi- 
cine, Harvard Medical School, Boston. 


The anemia of agnogenic myeloid meta- 
plasia (M.M.) is treated primarily with trans- 
fusions. The nonspecific erythropoiesis following 
androgen therapy for carcinomatosis of the 
breast was the basis for the present observations 
in M.M. Large doses of oral and parenteral 
androgen preparations were given to 6 anemic 


M.M. patients. In 4 patients, Fe5® citrate and 
sodium chromate®! were used for ferrokinetics, 
red cell life span and body surface-counting 
before and during therapy. 

Following oral methyltestosterone (M.T.), 
two patients were able to discontinue transfy. 
sions, one of whom became polycythemic re. 
quiring phlebotomies for 6 months. One patient 
showed improvement in peripheral blood values 
within one week after injection of 1.2 Gm. of 
testosterone enanthate. Generally, erythropoietic 
response was delayed for 4 to 8 weeks with no 
reticulocyte peak. Isotopic measurements showed 
significant increments of red cell volume and 
improved iron incorporation into hemoglobin, 
Increased Fe*® activity over the spleen and liver 
was observed in one patient during therapy. The 
Cr5! RBC 4% T. was not altered. The platelet 
count returned to normal in one thrombocyto 
penic patient; otherwise, no changes in the 
WBC or platelets were observed. Three patients 
were removed from therapy with a subsequent 
decline in erythropoiesis. 

Transient mild jaundice was noted in 2 
patients receiving M.T. Fluid retention and, in 
females, hoarseness, facial hirsutism and in 
creased libido were noted using M.T., fluoxy- 
mesterone and testosterone enanthate. 

These results suggest that pharmacologic 
doses of androgens effectively stimulate ery. 
thropoiesis in patients with myeloid metaplasia. 


The in Vitro Uptake of Cr®! by Human Platelets 


By Walter Small, Mario Baldini, Nicholas Costea 
and William Dameshek. Blood Research Labor- 
atory, New England Center Hospital, and Tufts 
University School of Medicine, Boston. 

In determining the optimal conditions for 
in vitro labelling of human platelets with radio 
active sodium chromate, it was found that plate 
lets from patients with myeloid metaplasia and 
chronic granulocytic leukemia had an uptake of 
the radioisotope different from normal. Numerous 
studies were then performed to investigate the 
factors which regulate the in vitro uptake of 
sodium chromate by normal human platelets. 

The platelet uptake of Na,Cr54O, was found 
to be a first order reaction reaching equilibrium 
after 30 minutes. The amount of Cr®! which 
could be bound to platelets was in direct propor 
tion to the number of platelets and the dose of 
radioisotope. The reaction proportionality com 
stant was valid over a wide range. 


BEBE 


me 


SPrPeBED TBEBEBR ERE BR FF = 





a fF & 


— 
- 


Seae8BESR2RBRGPakhse aeaekare? FF 


3 
in 
in- 
xy- 
gic 
- 
ia. 


Fess & 


Beer 


af ea 


BEER 


Be 


NATIONAL MEETING « BLOOD 211 


The constant was unaltered by temperature, 
glucose, or enzyme inhibitors. Storage did not 
change the platelet Cr®!-binding capacity. It 
was therefore concluded that platelet enzymatic 
metabolism did not influence the Cr®1 uptake. 

On the contrary, the platelet Cr®!-binding 
capacity was markedly decreased by varying pH 
or tonicity of the suspension. Mercury ion and 
sodium cyanide significantly decreased the Cr®! 

take. 

When labelled platelets were disrupted by 
ultrasonic vibrations and, then, ultracentrifuged, 
70% of the label was found in the supernatant. 
No Cr5 could be removed from this soluble 
fraction by dialysis. 

Ammonium sulphate fractionation, precipita- 
tion at acid pH, and paper electrophoresis 
showed that the labelled material was a pro- 
tein. Furthermore, paper electrophoresis demon- 
strated that the major portion of the radioactivity 
was attached to a fraction that migrated as a 


gamma globulin. 


Studies on Platelet Enzymes 


By H. G. Weinstein, Gertrud Schaffner and Paul 
Heller. V. A. West Side Hospital, Chicago, and 
Department of Medicine, University of Illinois 
College of Medicine. 


Recent evidence points to the fact that 
platelets are rich in enzymes of the carbohydrate 
metabolism. The present investigation was under- 
taken to study the fate of the following platelet 
enzymes during clotting: phosphohexoisomerase 
(PHI), fructoaldolase (Ald.), lactic dehydro- 
genase (LD), malic dehydrogenase (MD), 
Isocitric dehydrogenase and 6-phosphogluconic 
dehydrogenase. 

The platelet content of these enzymes was 
expressed by the difference of the enzyme values 
between platelet-rich and platelet-poor EDTA- 
plasma. Determination of the enzyme values in 
saline suspensions of freshly isolated washed 
platelets consistently resulted in lower values, 
especially for the LD and Ald. This marked in- 
activation was prevented by suspending the plate- 
lets in plasma. r F shlties 

Platelets were found to have a 14 times 
greater Ald. activity, a 5 times greater PHI and 
LD activity and twice greater MD activity than 
an equal volume of erythrocytes. These enzyme 
activities in platelets are also greater than those 
in leukocytes, except for the PHI which is higher 
in leukocytes, 


If platelet-rich citrated plasma was recal- 
cified, the resulting serum had a consistently 
lower enzyme content. This loss of enzyme ac- 
tivity could almost completely be accounted for 
by the demonstration of these enzymes in the 
fibrin clot. 

If platelet-poor plasma was obtained by 
prompt and fast centrifugation of whole blood, 
its enzyme content was consistently 20 to 30% 
below the enzyme content of serum obtained 
by clotting of whole blood. 

The physiologic function of the high content 
of enzymes of the carbohydrate metabolism in 
platelets is not completely understood, but it 
appears to be related to the maintainence of 
their cellular integrity. 


Binding of Di-Iso-Propylfluorophosphate by 
Blood Cells, and Evidence for Platelet Depots 


By Klaus Mayer, Marjorie B. Zucker and Allyn 
B. Ley. Memorial Center for Cancer and Allied 
Diseases, and Sloan-Kettering Institute for 
Cancer Research, New York City. 


DFP combines with and inhibits a variety of 
esterases and proteolytic enzymes. We have in- 
vestigated the nature of its irreversible binding 
to blood cells and have also studied changes in 
the specific activity of erythrocytes and platelets 
after in vivo tagging with DFP®?. 

Platelets and leukocytes were demonstrated 
biochemically to contain an esterase, inhibited 
by DFP, which hydrolyzed phenyl benzoate. 
By histochemical methods, DFP-sensitive ester- 
ase activity against l-naphythyl acetate was 
found in platelets and in from 5 to 12% of white 
cells, all of which were mononuclear. 

Since human platelets do not contain cho- 
linesterase, these reactions demonstrate a plate- 
let esterase which binds DFP. Furthermore, the 
esterase in mononuclear white cells is at least 
partially responsible for leukocyte DFP binding, 
since white cells of a patient with Felty’s syn- 
drome, having less than 1% granulocytes, took 
up 1/5 as much DFP in vitro as did normal 
white cells. 

Studies in human subjects given DFP®? 
have shown erythrocyte survival times in good 
agreement with other methods and platelet life 
spans between 8 and 11 days. 

In some subjects, DFP%? was injected prior 
to surgery and transfusions. Changes in red cell 
radioactivity correlated well with the expected 
dilution by the unlabelled transfused red cells. 
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In 5 of 6 patients, platelet counts decreased less 
than expected after the transfusion of stored 
blood, and specific activity decreased very little. 
It was concluded, therefore, that labelled plate- 
lets were mobilized either from outside the cir- 
culation or from normally stagnant sites within 
the circulation. 


The Effect of Platelet Fractions on 
Blood Coagulation: Hemophilia 


By Edmund W. Campbell. Department of Hema- 
tology Research, Lahey Foundation, Boston. 


Previous study of human platelet metabolism 
led to the investigation of the biochemistry of 
platelets and the role of platelet fractions in 
blood coagulation, particularly in hemophilia. 

Fresh blood was collected using silicone and 
plastic surfaces. Platelet-rich plasma was separ- 
ated by centrifugation at 1500 rpm for 12 
minutes at 4 C. Direct platelet counts and plate- 
let volumes were determined. The platelets were 
separated and washed 3 times in normal saline 
at 4 C. Trace amounts of metabolic intermediates 
and metals were added (e.g., adenosinetriphos- 
phatases, magnesium). The platelet mass was 
separated and extracted with trichloracetic acid 
(ethanol, ether, etc.). Fractions were separated 
by ion-exchange and paper chromatography. The 
fractions were dialyzed, concentrated, seitz fil- 
tered, and reconstituted in sterile saline. 

One fraction with properties similar to an 
adenosine polyphosphate produced striking and 
prolonged clinical and laboratory correction in 
10 hemophiliacs. Of these, one successfully under- 
went major abdominal surgery (regional ileitis). 
Hemarthroses, ecchymoses and bleeding were 
minimized for several days in all cases. This 
substance is stable on storage, nontoxic with a 
prolonged effect 10 times that of fresh plasma 
of equal initial volume; further, it is concentrated 
to a fractions of the plasma volume. Complete 
and serial coagulation studies were observed in 
all patients for at least 30 days. Concurrent 
studies suggested that fractions obtained from 
the platelets of individuals manifesting repeated 
thromboses were significantly more effective than 
those obtained from normal platelets. 

It is postulated that additional basic me- 
chanisms of blood coagulation, more effective 
therapy of hemophilia and possibly an index of 
thrombosis may evolve through study of the 
biochemistry and metabolism of blood platelets. 


Evidence for a Qualitative Platelet 
Defect in Uremia 


By Mario T. Geiger, Charles E. Rath and Ap. 
thony C. Chung. Department of Medicine 
Section of Hematology, Georgetown Univer. 
sity School of Medicine, Washington, D. C. 


Evidence of impaired prothrombin utiliz. 
tion in uremic patients has been previously re. 
ported from this laboratory. The present report 
concerns additional studies confirming the previ- 
ous findings and preliminary evidence pointing 
to a qualitative platelet defect. 

Prothrombin utilization was determined at 
100, 180 and 300 seconds and 24 hours follow. 
ing the initiation of clotting. A one-stage method 
for the determination of prothrombin alone was 
used. Tubes were kept at 20 C. for the first 3 
hours and then incubated at 37 C. for 2 hours. 

Platelets were prepared for chromatographic 
analysis from oxalated blood collected with 
siliconized equipment. The platelets were washed 
3 times with sodium citrate and twice with 
saline. The bottom layer after the last centrifuga. 
tion was deep-frozen and kept at -25 C. until 
used for extraction of the phospholipids for 
chromatography. 

Ten uremic patients with BUN levels above 
85 mg.% and platelet counts above 160,00 
cu.mm. (except one platelet count of 100,00 
cu.mm.) had definitely abnormal prothrombin 
utilization when compared with 14 normal con 
trols. Prothrombin utilization was markedly de- 
layed in all uremic patients and incomplete ia 
3 of the most severely ill patients. 

Column chromatographic analysis of phos 
pholipids (method of G. Phillip) from the plate- 
lets of one uremic patient showed a striking varia- 
tion from the normal distribution of phos 
phatides, particularly in the lysolecithin and 
sphingomyelin fractions. 

It is concluded that prothrombin utilization 
is frequently impaired in uremic patients and 
that this may be due to a qualitative platelet 
defect. 


Fibrinolysin-like Phenomenon Caused by Exces 
sive Clot Retraction in Thrombocythemia: 4 
Possible Cause of Bleeding 


By Jacques Gauthier, Robert Becker and Herbert 
S. Sise. Tufts Medical Services and Antico 
agulant Laboratory, Boston City Hospital, and 
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Department of Medicine, Tufts University 
School of Medicine. 


Although no deficiency in the clotting mech- 
anism in thrombocythemia has been established 
to explain the hemorrhagic episodes observed 
so often in this disease, some observations done 
on such cases make us believe there could be a 
relation between this bleeding tendency and 
the special pattern of clot retraction seen in 
vitro. 
The following tests were done to screen 
any classical deficiency in two patients with 
thrombocythemia, one due to polycythemia vera 
and the other secondary to leukemia: bleeding 
time, clotting time, tourniquet test, clot re- 
traction, Quick prothrombin time, partial throm- 
boplastin time, Biggs and Douglas thromboplas- 
tin generation test, fibrinogen measurement, 
fibrinolysin time and repeated platelet counts. 

The only abnormalities found were a high 
platelet count and a rapid clot retraction, which 
after one hour showed a very small clot float- 
ing in the serum containing most of the cells 
expressed from the clot. 

Further investigations were done to identify 
the factor responsible for this phenomenon. 
Fibrinolysis was excluded by absence of fibrino- 
lytic activity of the euglobulin fraction. Incom- 
plete utilization of fibrinogen was excluded by 
absence of residual fibrinogen in the serum. Pa- 
tient platelet-rich and platelet-poor plasma, nor- 
mal platelet-rich and normal platelet-poor plasma, 
normal and patient’s serum were added to a 
volume of fresh, normal whole blood and com- 
pared. A phenomenon of hyper-retraction sim- 
ilar to the one seen on the patient’s whole blood 
was observed only when the patient’s platelet-rich 
plasma was added to normal whole blood. Photo- 
graphs were taken when the clot retraction was 
completed. 

Studies were devised to determine whether 
this phenomenon was due to an abnormally large 
number of platelets or whether the patient's 
platelets were functionally abnormal in this re- 
spect. A concentration of normal platelets to 
400,000/mm.* or dilution of patient’s platelets 
below 400,000/mm.® indicated that the phenom- 
enon of hyper-retraction was a function of the 
number of platelets and not a qualitative change 
in their function. 

Our conclusions are the following: (1) this 
phenomenon is not one of fibrinolysin; (2) be- 
cause the only factor involved seemed to be 


the quantity of platelets and not their quality, 
we believe that a simple disproportion between 
the level of fibrinogen and the amount of 
platelets could be the cause of this abnormality; 
(3) an “in vivo” clot, otherwise normal in its 
formation, could be followed rapidly by a local 
hemorrhage because such a shrinking would in- 
terfere with hemostasis. 


Evidence for a Vessel Wall Defect in 
Immunothrombocytopenic Hamsters 


By R. G. Desai and G. P. Fulton. Stanford Uni- 
versity School of Medicine, San Francisco, 
and Boston University, Boston. 


Experimental thrombocytopenic purpura has 
been produced in hamsters by administration 
of antiplatelet serum obtained from rabbits 
previously injected with hamster platelets. 

Generalized purpura and bleeding occurred 
in almost all organs with decrease in platelets. 
The platelets were reduced from 9.02 + 0.85 
million per mm.? to 0.67 + 0.32, at 24 hours 
following intravenous injection of 2.0 ml. of 
antiplatelet serum. 

The bleeding times increased in excess of 
240 seconds (normal values 109 + 19). The 
snake venom test produced profuse numbers of 
petechiae within 4% hour. In thrombocytopenic 
hamsters, the vessel walls were fragile, and 
rupture occurred at electrical thresholds be- 
tween 60 to 120 volts, as against the normal 
hamsters in which hemorrhage cannot be pro- 
duced at high voltage stimulation; the controls 
with rabbit serum and saline were also negative. 

The splenectomized hamsters with elevated 
platelet counts were given antiplatelet serum. 
The fragility threshold to electrical stimulation - 
of the vessel wall was lowered, and hemorrhage 
occurred at low voltages. Consequently, splen- 
ectomy and the concomitant thrombocytosis had 
no protective effect in experimental purpura. 

Direct evidence has been presented of a vessel 
wall defect in hamsters with experimentally in- 
duced immunological purpura. 


The Thromboplastic Properties of Normal 
and Arteriosclerotic Blood Vessels 


By T. D. Stevenson, G. R. Schrodt and Lillie 
Reed. University of Louisville School of Med- 
icine, Louisville, Ky. 

The liberation of tissue thromboplastin is 
considered to be an important factor in initiating 
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vascular thrombosis. The following studies were 
performed to determine the coagulant properties 
of normal and arteriosclerotic blood vessels. 

Portions of the abdominal aorta were ob- 
tained at autopsy and the vessels graded from 
I to Il, with grade III representing severe 
arteriosclerotic change. The intima and media 
were separated and saline suspensions of equiva- 
lent amounts prepared in a tissue homogenizer. 
Suspensions of arteriosclerotic plaques were pre- 
pared in a similar manner. A portion of brain 
from the autopsy from which the aorta was 
suspended in saline and used as a control tis- 
sue with known thromboplastic properties. 

The tissue suspensions were utilized as a 
source of thromboplastin in the one-stage pro- 
thrombin time. No striking or consistent thrombo- 
plastic activity was demonstrable in these tissues, 
utilizing the one-stage prothrombin time as an 
index of thromboplastic activity, but when the 
tissue suspensions were utilized as a substitute 
for platelets in the thromboplastin generation 
test, the suspensions of arteriosclerotic plaques 
produced normal thromboplastin generation. 
Normal intima had slight activity, and the ability 
to substitute for platelets in the thromboplastin 
generation test paralleled the degree of athero- 
sclerosis. A suspension of media also had throm- 
boplastic activity. 

It is concluded on the basis of these studies 
that the normal intima has thromboplastic activity 
and that this property is enhanced by the devel- 
opment of atherosclerosis. The thromboplastic 
activity of the atheromatous plaque may have 
an important role in the genesis of thrombosis. 


The Effect of Hyperlipemia on Lysis 
of Venous Thrombi 


By Nils U. Bang and Eugene E. Cliffton. Clotting 
Mechanism Section, Division of Metabolism 
and Enzyme Studies, Sloan-Kettering Institute, 
New York, N. Y. 


The influence of a heavy fatty meal on the 
rate of lysis of experimentally induced intra- 
venous clots has been studied in 20 dogs. 

In all 20 animals intravenous clots were 
produced in a 3 cm. clamped-off segment of the 
jugular vein by a modification of the Wessler 
technic. The presence of a clot was subsequently 
demonstrated by a venogram. 

Within 2 hours after the formation of the 
clots, all animals were started on a standard 
treatment of 200,000 units of streptokinase in 


combination with a total of 20 cc. of human 
plasma given as a 5-hour intravenous infusion. 

In 10 control animals this treatment led 
to the complete dissolution of the venous clots 
by the end of the 5-hour period. 

Four dogs received a fatty meal consisti 
of 35 Gm. heavy cream/Kg. body weight dur. 
ing the Ist hour of fibrinolytic treatment. Some 
inhibition of clot lysis was demonstrated in 2 
of these animals. By the end of the 5-hour in. 
fusion, moderate amounts of clot fragments were 
still seen in the jugular vein. In the 2 othe 
animals treated similarly, no clot was demon. 
strated at the end of the 5-hour infusion. 

In 6 dogs who received 35 Gm. of heavy 
cream/Kg. body weight 3 hours prior to the 
formation of the venous clots and 4 hours before 
the start of fibrinolytic treatment, a marked in- 
hibition of the rate of clot lysis was demon- 
strated. By the end of the 5-hour standard in- 
fusion, large, coherent bulging masses of clot 
were found in all animals. 

The administration of the streptokinase. 
human plasma mixture in all instances led to a 
marked fibrinolytic and proteolytic activity with 
a precipitous drop in fibrinogen concentration 
within the Ist hour of treatment. It was not 
possible by our standard methods to demonstrate 
any significant and consistent differences of 
fibrinolytic activity and plasmin inhibitor levels 
between the normolipemic dogs and hyperlipemic 
dogs during plasmin treatment. However, in 
dogs who were observed before and 3 hours after 
the administration of a fatty meal, a marked 
increase in plasmin inhibitor levels was found. 
In those dogs who exhibited spontaneous fibrino- 
lytic activity before treatment, the administration 
of fat resulted in a marked decrease of this 
activity. 


The Collection, Storage and Use of Human 
Fetal Hematopoietic Tissue 


By Harry L. Lochte, Jr., E. Donnall Thomas and 
Joseph W. Ferrebee. Mary Imogene Bassett 
Hospital, Cooperstown, N. Y. 

Infusion of fetal hematopoietic tissue has 
proved superior to homologous bone marrow, in 
some species of animals, in inducing long-term 
survival after lethal irradiation, presumably be 
cause of the immunologic immaturity of fetal 
tissue and its capacity for developing tolerance 
to the host. As part of a study of the treatment 
of lethal irradiation syndromes in man, an it 
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vestigation was undertaken to determine whether 
immature human fetal hematopoietic tissue can 
be obtained sterilely, stored in a viable state 
and infused safely in patients. 

Hematopoietic tissue from the spleen and 
liver of fetuses in the 12 to 26 weeks of gestation 
was placed in 15% glycerol-serum and stored 
at —79 C. After variable periods of storage the 

imens were thawed, glycerol removed and 
the cells tested for viability by in vitro measure- 
ments of rates of deoxyribonucleic acid (DNA) 
synthesis. The incorporation of C'*-formate into 
DNA thymine was measured, and autoradio- 
graphs were prepared after incubation with 
tritiated thymidine. 

The specimens were found to be sterile, 
significant synthesis of DNA thymine was ob- 
served, and autoradiographs revealed evidence 
of viability in immature hematopoietic cells. 

Cellular suspensions of the thawed and 
deglycerolized material were passed through a 
series of screens of graded porosity and infused 
into 3 patients with leukemia, and into 1 patient 
with agammaglobulinemia. No untoward clinical 
effect was observed during infusion and no evi- 
dence of untoward histologic event was observed 
at autopsy in 2 patients studied. Further studies 
of the use of this material in selected patients 
are in progress and will be summarized. 


Recovery Induced by Infusion of Autologous 
Bone Marrow After Supra-Lethal Irradiation 
in Dogs 

By John A. Mannick, Harry L. Lochte, Jr., 
Charles A. Ashley, E. Donnall Thomas and 
Joseph W. Ferrebee. Mary Imogene Bassett 
Hospital, Cooperstown, N. Y. 


A previous report from this laboratory has 
described survival induced by infusion of homo- 
logous bone marrow in dogs exposed to 800 to 
1200 r total body x-irradiation. Evidence for 
successful transplantation of marrow was ob- 
tained, but death from infection occurred usually 
in 4 to 5 weeks, and autopsy revealed little 
restoration of cellularity in lymph nodes and 
gleen. The present study was undertaken to 
determine whether infusion of autologous mar- 
tw removed prior to irradiation would allow 
prolonged survival and a better restoration of 
lymphoid tissue. 

Eight beagles were exposed to supra-lethal 
total body irradiation with x- or y-ray. Dosages 
ranged from 600 to 1500 r air dose. After irradia- 
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tion, each dog was given an intravenous infu- 
sion of 1.8 to 3.7 billion nucleated marrow cells 
that had been aspirated through surgical win- 
dows in his own femurs immediately prior to 
irradiation. 

Each dog survived the acute radiation in- 
jury. There was 1 late death from intercurrent 
infection in the group of 8 animals. The 7 sur- 
viving dogs are in apparent good health 1 month 
to 5 months after irradiation. A comparison with 
the previous series of dogs grafted with homo- 
logous marrow indicates that autologous mar- 
row induces after supra-lethal irradiation a more 
rapid and a more complete clinical and hema- 
tologic recovery than does homologous marrow. 
The superior results with autologous marrow 
appear attributable to a prompt recovery in 
both lymphoid tissue and marrow. To an extent 
not observed in the homologous series, circulat- 
ing lymphocytes reappear, lymph nodes regain 
normal histologic appearance, and the gamma 
globulin pattern on serum electrophoresis re- 
turns to normal. 


Cytologic Diagnosis of Lymph Node 
Disorders by Needle Aspiration 


By Edward Shanbrom, Sherwood Miller and 
Zeola Collins. City of Hope Medical Center, 
Duarte, Calif. 


An attempt was made to determine the 
diagnostic value of needle aspiration of lymph 
nodes. Two hundred punctures were performed 
in 170 patients with lymphadenopathy. Surgical 
biopsy specimens had been previously obtained. 
Following puncture of an enlarged node, smears 
were made on cover slips and stained with — 
Wright-Giemsa stain. 

The technic was most helpful in the lymph- 
omas where classification was based on specific 
cell morphology rather than on architectural 
changes. Hodgkin’s disease, reticulum cell sar- 
coma, lymphoblastic lymphosarcoma, giant fol- 
licular lymphoma and metastatic tumors were 
readily diagnosed by lymph node aspiration. 
Specific findings were also noted in acute leu- 
kemias, multiple myeloma, granulomas, lymph- 
adenitis and Letterer-Siwe’s disease. Specimens 
from patients with chronic lymphocytic leukemia 
or lymphocytic lymphosarcoma were not diag- 
nostic in themselves but could be differentiated 
from other lymphomas and from each other 
when correlated with clinical findings. 

Lymph node aspiration offers certain ad- 
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vantages over surgical biopsy: (1) It is simple, 
relatively painless, and inexpensive. (2) Re- 
peated specimens may be obtained from multiple 
sites when a single specimen is not diagnostic, 
thus permitting detection of early dissemination 
or “relapse” of neoplasms. (3) Use of the same 
staining methods for lymph node as for marrow 
and blood specimens permits easy application 
of knowledge already available concerning the 
cytology of reticuloendothelial tissue. (4) 
Lymphomas may be classified according to cell 
type more precisely. 

It would appear that lymph node aspiration 
should occupy a place in the diagnosis of 
lymphadenopathy, similar to that of bone marrow 
aspiration in blood disorders. 


The Role of Histamine in the Pathogenesis of a 
Disease Characterized by Ecchymoses and 
Systemic Symptoms 


By N. Raphael Shulman, Joel H. Feigon and 
Thomas C. Bithell. National Institute of Arth- 
ritis and Metabolic Diseases, National Insti- 
tutes of Health, Bethesda, Md. 


A patient having spontaneous painful ec- 
chymoses without demonstrable abnormalities in 
blood coagulation or platelets appeared to have 
“autoerythrocyte sensitization” (Gardner and 
Diamond, 1955), in that intradermal injections 
of autogenous or homologous RBC’s provoked 
ecchymoses. Her disease differed from reported 
cases of “autoerythrocyte sensitization” because, 
in her case, injection of 50- to 100-fold fewer 
RBC’s caused ecchymoses; marked systemic 
symptoms (flushing, dizziness, weakness, nausea, 
palpitation) accompanied ecchymosis formation; 
and histamine produced the same effects as 
RBC’s. 

Histamine (1 pg. in 0.02 ml. saline), an 
amount approximately equivalent to the physio- 
logic concentration of histamine present in the 
area of skin injected, provoked both systemic 
symptoms and a large (5 to 10 cm.) ecchymosis. 
Substances which are known to release tissue 
histamine (e.g., trypsin, serotonin, tryptamine, 
tryptophane, histidine) had an effect similar to 
histamine, whereas substances such as trypsin 
neutralized with soybean trypsin inhibitor, strep- 
tokinase, diphenhydramine-HCl, Xylocaine and 
heparin were ineffective. 

The patient's skin histamine, blood histamine 
and serotonin, and urinary excretion of histamine, 


5-hydroxy-indoleacetic acid, and catechol amines 
were always normal. Reserpine, Premarin, Pred- 
nisone and antihistamines given in large doses 
for long periods had no influence on spontaneous 
or induced reactions and did not decrease blood 
or urine histamine. 

Plasma injected intradermally did not elicit 
reactions, nor did RBC stroma prepared by the 
method of Ponder (1948). However, this stroma 
became as active as native RBC’s when incubated 
in plasma. 

It appears therefore that substances which 
can release tissue histamine may be concentrated 
on RBC’s by adsorption, and that, in this pa- 
tient, the local and systemic reactions are medi- 
ated by free histamine. 


Studies on the Role of the Reticuloendothelial 
System in Hurler’s Disease 


By Louis F. Jermain, Robert J. Rohn and William 
H. Bond. Department of Medicine, Indiana 
University School of Medicine, Indianapolis. 


In patients suffering from Hurler’s disease 
(gargoylism), a cell containing inclusion bodies 
has been described as appearing in the brain, 
reticuloendothelial system, epidermis and skin 
glands. This study was designed to see whether 
such cells could be obtained with regularity by 
bone marrow aspiration biopsy from persons 
manifesting the clinical syndrome, and/or from 
related but clinically nonafflicted blood relatives. 
If such cells could be found, it was planned to 
employ differential histochemical staining to de- 
termine the nature of the inclusion bodies and 
their possible relationships to the cells described 
in other tissues. 

Fourteen patients with known Hurler’s 
disease have been studied hematologically by the 
authors. In 11 of these patients, bone marrow 
aspiration was performed. In all 11 of these, 
preparations stained both with Wright's stain and 
supravitally with Janus green and neutral red 
have demonstrated large histiocytic cells contain- 
ing cytoplasmic granular inclusions similar to 
those described in other fixed tissues. Our ob- 
servations suggest that the “Alder body” previ- 
ously described as being present in the mature 
polymorphonuclear leukocyte of patients with 
Hurler’s disease has its origin in the granular- 
laden cytoplasm of these histiocytes. The cyto- 
plasmic granular inclusions were stained with 
periodic acid-Schiff technic, Weigert’s iron hema- 
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toxylin and buffered thionin, but did not stain 
when using Sudan black, oil red O and Best’s 
carmine, demonstrating that this cytoplasmic 
material is mucopolysaccharide. 

In the one family completely studied, the 
affected member did demonstrate the specific 
cytoplasmic granular inclusions in the bone mar- 
row histiocytes, but the 3 nonaffected members 
did not demonstrate this finding. 

These findings suggest that a characteristic 
mucopolysaccharide inclusion—containing _histio- 
cytic cell can be found in a high percentage of 
person’s suffering from Hurler’s disease on exam- 
ination of the aspirated bone marrow. 


Human Antiplasmin and Lima Bean Trypsin 
Inhibitor in the Therapy of Fibrinolytic Hemor- 
rhage 


By J. L. Ambrus, C. M. Ambrus and E. Lessman. 
Roswell Park Memorial Institute, and Univer- 
sity of Buffalo Medical School, Buffalo. 


Eight patients with fibrinolytic hemorrhage 
or hemorrhagic tendency due to alterations of 
the fibrinolysin system were treated with anti- 
plasmin isolated from human plasma. One pa- 
tient was treated with lima bean trypsin inhibitor. 
In 3 cases, objectively demonstrated benefit was 
obtained from treatment. Increase in antiplasmin 
level and decrease of the free plasmin level was 
observed in 7 cases. In one case, infusion of 
fibrinogen following antiplasmin therapy resulted 
in prolonged persistence of fibrinogen in the 
circulation, while before antiplasmin, fibrinogen 
rapidly disappeared. 

Experimentally the acute and chronic tox- 
icity and pharmacology of human antiplasmin 
and lima bean trypsin inhibitor have been studied 
in mice, dogs and monkeys. Both agents were 


The Prevention of Cryoglobulin 
Precipitation by Cold 


By John L. Fahey and Paul J. Schwab. Metab- 
olism Service, General Medicine Branch, Na- 
tional Cancer Institute, Bethesda, Md. 


The association of cold-precipitating proteins 
in the blood with distressing clinical symptoms 
and tissue destruction following exposure to cold 
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found to be relatively nontoxic and lacking re- 
markable physiologic effects. In hemorrhagic con- 
ditions of rats with methyl-cholanthrene-induced 
prostatic carcinoma, bovine antiplasmin reduced 
free plasmin level and increased the hemoglobin 
level, indicating possible therapeutic effect. In 
vitro human and bovine antiplasmin, as well as 
lima bean trypsin inhibitor, were shown to bind 
purified human and bovine plasmin into an in- 
active complex. 


Clinical Significance of Serum Enzyme 
Alterations in Hematologic Diseases 


By Ruven Levitan, Louis R. Wasserman and 
Felix Wréblewski. Department of Medicine, 
Memorial Center for Cancer and Allied 
Diseases; Division of Clinical Investigation, 
Sloan-Kettering Institute, New York; and De- 
partment of Hematology, Mount Sinai Hos- 
pital, New York. 


Lactic dehydrogenase (SLD) and _ gluta- 
thione (SGR) were studied in the serum of 150 
patients with hematologic diseases. Serum 
LD and SGR is increased in patients with 
pernicious anemia in relapse and returns to- 
ward normal serum activity concomitant with 
treatment with vitamin B,., reaching nor- 
mal SLD and SGR values when the disease 
is in remission. Other megaloblastic as well as 
iron deficiency anemias are unassociated with 
serum enzyme alterations. Patients with uncom- 
plicated polycythemia vera have normal SLD 
and SGR activities which become abnormal when 
the disease enters the spent or leukemic phase. 
Serum LD and SGR activities are increased in 
patients with acute and chronic myelogenous . 
leukemia; the serum enzyme activities return 
toward normal during the stage of remission. 


of cryoglobulinemic patients is readily recognized. 
The factors responsible for the unique capacity 
for the cryoglobulins to precipitate on cooling, 
however, are largely unknown. The present study 
was undertaken to investigate these phenomena 
with 3 patients with symptomatic cryoglobu- 
linemia, and to develop a means of preventing 
the effects of cold on the cryoglobulins. 

Initial observations indicated that cryoglobu- 
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linemic serum contained neither a substance 
causing cold precipitation of normal gamma 
globulins nor a deficiency of some normally 
present stabilizing factor. These and subsequent 
findings indicated that the property of cold pre- 
cipitability is an inherent property of the cryo- 
globulin molecules. The 3 proteins investigated 
were electrophoretically homogeneous gamma 
globulins with ultracentrifugal sedimentation co- 
efficients (Soo w) of approximately 6.6 S. 

Addition of either sulfhydryl-containing 
compounds (cysteine, penicillamine, mercapto- 
ethanol) or iodo-acetic acid in concentrations of 
0.1 M, and as low as 0.001 M in certain in- 
stances, prevented the precipitation of purified 
cryoglobulins. In whole cryoglobulinemic serum, 
greater concentrations of these compounds were 
required. Other amino acids and the chelating 
agent (ethylenedinitrilo) tetra-acetate, were with- 
out effect at similar concentrations. 

These observations indicate that SH-groups 
are active in preventing cold precipitation of 
cryoglobulins. A site on the cryoglobulin molecule 
that reacts with SH-groups apparently is involved 
in the aggregation and precipitation of these pro- 
teins. The effects of sulfhydryl compound admin- 
istration to cryoglobulinemic patients are under 
investigation. 


Studies of a Cryoglobulin: Effect of Organic 
Amines on Its Cold Precipitability 


By Robert D. Koler and Demetrios A. Rigas. Di- 
vision of Experimental Medicine, University 
of Oregon Medical School. 

A cryoglobulin found in the blood of a 46- 
year-old man was found to be the cause of in- 
creased blood viscosity with slow peripheral cir- 
culation and bleeding due to altered clotting 
mechanisms. 

Solubility of the cryoglobulin decreases with 
the temperature, and it precipitates as a trans- 
parent gel at a critical temperature of 21 C. Be- 
cause gellation occurs at 37 C. following dialysis 
of plasma against isotonic saline, a number of 
dialyzable plasma solutes were tested for their 
effect on stabilizing the protein in solution. Glu- 
cose, urea and amino acids have such an effect. 
Maximum stabilization occurred with basic amino 
acids, e.g., lysine at 0.00625 M. Comparison with 
other amines showed that the effect is dependent 
on the presence of a basic amino group and is 
not due to pH or simple increase in dielectric 


constant. The cryoglobulin has an electrophoretic 
mobility between fibrinogen and gamma globulin, 
a sedimentation constant of 7-8S and a diffusion 
constant of 4.5 x 10-7cm.?/sec. 

In vivo infusion of lysine caused prompt but 
transient fall in blood viscosity, improved pe- 
ripheral blood flow as seen with biomicroscopy 
of the conjunctival circulation, and decrease in 
the amount of gel formed in plasma at 1 C. In 
vitro addition of lysine corrected the markedly 
prolonged clotting tests (prothrombin and pro- 
convertin, proaccelerin, partial thromboplastin 
and clot retraction) of patient's native blood. 

I!31-Jabelled cryoglobulin had a T/2 of 20 
days in the patient's circulation. Plasmapheresis 
of 500 ml. of plasma at 14- to 21-day intervals 
has caused a fall in the cryoglobulin from 9.6 to 
4.4 Gm. %, with improvement in all clinical and 


laboratory findings. 


Familial Hypogammaglobulinemia, 
Splenomegaly and Leukopenia 


By David Bronsky, Alvin Dubin, William P. Don- 
lon and Daniel S. Kushner. Hektoen Institute 
for Medical Research, Cook County Hospital, 
Chicago. 

A family has been studied, 4% of whose 
members have hypogammaglobulinemia, in- 
creased susceptibility to infection, splenomegaly 
and leukopenia. The involved members include 
a 42-year-old man, his 13-year-old son and 6- 
year-old fraternal twin daughters. Their serum 
gamma globulin levels range from 0.40 to 0.45 
Gm./100 ml. The leukocytes range from 1,200 
to 3,300 cells per cu. mm., with a normal differ- 
ential count. Bone marrow aspirates show 4 
paucity of plasma cells. Zinc sulphate turbidity 
levels, the iso-hemagglutinin and ASO titers are 
markedly depressed. Challenge with specific anti- 
gens elicits a moderate antibody response. The 
proband’s wife and 3 other children are normal. 

This apparently new entity can be readily 
differentiated from congenital agammaglobu- 
linemia. That syndrome may be familial and 
leukopenia may occur. However, it occurs only 
in boys, splenomegaly is unusual and the serum 
gamma globulin level seldom exceeds 50 mg./100 
ml. Differentiation from “acquired” idiopathic 
hypogammaglobulinemia is more difficult, for in 
that syndrome splenomegaly is frequent, leuko- 
penia may occur and both sexes are affected. 
However, there is no familial history, the pe 
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tients are usually adults, and the gamma globulin 
level seldom exceeds 350 mg./100 ml. 

The survival of the proband during the pre- 
antibiotic era may be attributed both to his serum 
gamma globulin level which affords partial pro- 
tection against infection and to the fact that im- 
munologic paralysis was incomplete. The familial 
distribution suggests that this syndrome is a 
hereditary disease, transmitted possibly by an 
autosomal dominant gene. 


Effect of Irradiation on Blood Proteins 
in Vivo and in Vitro 
By Paul W. Boyles and Anwar A. Hakim. The 
Coagulation and Biochemistry Research Lab- 
oratories, Miami Heart Institute, Miami Beach, 
Fla., and Departments of Medicine and Bio- 


chemistry, University of Miami School of Med- 
icine, Coral Gables, Fla. 


Aqueous solutions containing d-, ]- or dl- 
tryptophan when exposed to ultraviolet light pro- 
duce degradation of tryptophan. d-Kynurenine 
(from d-tryptophan), I-kynurenine (from |-tryp- 
tophan) and dl-kynurenine (from dl-tryptophan) 
are among the breakdown products. Crystalline 
ribonuclease and deoxyribonuclease are activated 
by ultraviolet irradiation, and alterations in the 
physico-chemical properties of the enzymes oc- 
cur (Hakim: in press). The present investiga- 
tions illustrate the biologic effect of ultraviolet 
irradiation on blood proteins. 

A mineralight model V-41, with shortwave 
ultraviolet (2537 Angstrom units), six-bar quartz 
tube and special shortwave filter producing 45 
milliwatts per square foot, was used as a source 


The Significance of rSr’ Deflections 
in Right Precordial Leads 


By Patrick J. Cashin, Seta Torosdag and J. Marion 
Bryant. Department of Medicine, New York 
University Post-Graduate Medical School, and 
Fourth (N.Y.U) Division, Bellevue Hospital, 
New York. 


It has been suggested that normal and ab- 
normal types of rSr’ patterns can be differentiated 
with the horizontal vectorcardiogram. That is, 
that counterclockwise rotation of the QRS loop 
is found in normal states, while clockwise rota- 
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of the ultraviolet light. Paper electrophoresis 
was carried out in Durrum type Spinco Model 
R paper electrophoresis cell, using 30.5 x 3 cm. 
Shleicher and Schuell 2043 A filter paper, and a 
barbiturate buffer, pH 8.5, ionic strength 0.05. 

Normal human plasma and serum were ex- 
posed to ultraviolet irradiation for various periods 
of time and electrophoretic patterns were ob- 
tained. Both the plasma and the serum demon- 
strated increased viscosity within 2 hours of irrad- 
iation. Ultraviolet irradiation of either the plasma 
or the serum produced diffusion of the albumin 
band in the electrophoretic pattern and progres- 
sive decrease in the albumins, depending on the 
intensity of irradiation. Purified plasma proteins, 
thrombin, prothrombin, fibrinogen, plasmin and 
AC globulin were irradiated by ultraviolet light. 
Although all these proteins showed alteration in 
electrophoretic mobility, thrombin was not acti- 
vated and fibrinogen was not converted to fibrin. 
However, a white precipitation occurred and a 
series of amino acids and peptides were identi- 
fied. Neither plasmin nor AC globulin showed 
any noticeable changes. 

In vivo studies were preformed by exposing 
mice and dogs to ultraviolet irradiation for vary- 
ing periods of time. The mice uniformly died 
within 20 minutes after the onset of radiation. 
Electrophoretic patterns showed striking changes 
in the globulins. Certain changes in clotting time, 
prothrombin time, fibrinogen concentration, 
hematocrit, hemoglobin content, platelets, RBC 
and WBC counts have been observed after ultra- 
violet irradiation, which suggest intravascular 
clotting. Histologic section of various organs 
were obtained in several dogs. 





tion occurs in the presence of right ventricular 
hypertrophy. 

The directional rotation of the QRS loop 
can conveniently be determined with the simul- 
taneous recording of 2 unipolar leads or esti- 
mated with a reasonable degree of accuracy by 
simple inspection of 2 independently recorded 
unipolar leads. With counterclockwise rotation, 
the onset of the secondary R-wave is earlier in 
right-sided posterior leads (Vz or V';) than in 
right-sided anterior leads (,V,.,). The reverse 
relation holds with clockwise rotation. 

Electrocardiograms of 100 healthy subjects 





220 CLINICAL RESEARCH 


between 18 and 40 years of age, with secondary 
R-waves in right-sided leads, were analyzed. 
Ninety-four % had counterclockwise and 6% 
clockwise rotation. 

The electrocardiograms of 27 patients with 
advanced acquired right ventricular enlargement 
(secondary to mitral stenosis) were studied. Only 
9 (33%) had rSr’ deflections in right chest leads, 
of which 6 were due to counterclockwise and 
3 to clockwise rotation. 

It is concluded that: (1) since secondary 
R-waves appear less frequently in the right 
chest leads of patients with advanced acquired 
right ventricular enlargement (33%) than in 
healthy subjects (95%), their presence has no 
significance per se relative to the presence or 
absence of acquired right ventricular hyper- 
trophy; (2) the directional rotation of the QRS 
loop can be more conveniently determined with 
the electrocardiogram than with the vectorcardio- 
gram; and (3) the directional rotation of the 
QRS loop has no specific significance relative to 
the presence or absence of right ventricular 


hypertrophy of the acquired type. 


Interpretation of Limb Lead Electrocardio- 
graphic Alterations from Intracavitary Leads 


By Cesar A. Caceres and George A. Kelser, Jr. 
Department of Medicine, George Washington 
University Hospital, Washington, D. C. 


The relationship of normal and altered onset 
of right ventricular depolarization to normal onset 
of atrial and left ventricular depolarization was 
studied during cardiac catheterization of human 
subjects. Electrode catheters were used to simul- 
taneously record intracavitary electrocardiograms 
from one or more cardiac chambers with an ac- 
companying limb lead. 

The right ventricular intracavitary leads 
disclosed that prominent alterations in onset of 
depolarization within that chamber were reflected 
in the limb leads only as subtle changes in wave 
configuration. Prematuriity of depolarization with- 
in the right ventricle without evident alteration 
in onset of atrial and left ventricular depolariza- 
tion processes was accompanied by limb lead 
changes that included: (1) shortening of the 
PR interval; (2) prolongation and/or amplitude 
changes in the QRS; (3) production of delta and 
waves; (4) S wave elimination and/or ampli- 
tude change; and (5) changes in polarity of 
ST segment and T wave. The degree of pre- 


maturity of right ventricular depolarization de- 
termined the type of limb lead change. 


An Experimental Study of the Origin of T 
Waves, Based on Determinations of the 
Effective Refractory Period at the Epicardium 
and Endocardium 


By Ernest W. Reynolds, Jr. and Condon Vander 
Ark. Heart Station, University of Michigan 
Medical Center, Ann Arbor, Mich. 


To account for the normal upright T wave, 
modern electrocardiographic theory requires that 
surface units recover in advance of the deeper 
layers and, furthermore, assumes that in most 
abnormal conditions which alter the T wave this 
normal gradient between surface and deeper 
layers is changed. This relationship has been in- 
vestigated indirectly by measuring the effective 
refractory period at the epicardium and endo- 
cardium at several sites in the hearts of anesthe- 
tized dogs. In the only instance when surface T 
waves were upright, the epicardium recovered 
excitability 8 msec. earlier than the subendo- 
cardial layer. When the surface T waves were 
flat or inverted, the epicardium recovered on an 
average of 11.2 msec. later in 29 paired obser- 
vations. 

These same measurements were repeated in 
5 experiments after ligation of a small branch 
of the left coronary artery which supplied the 
area. During the acute injury phase, with RS-T 
junction elevation and tall T waves, there was 
a consistent reduction of the effective refractory 
period in the subendocardial layer (mean 244 
msec.). The effective refractory period was sim- 
ilarly reduced at the epicardium in 2 and was 
unchanged or longer in the other 3. It is sug- 
gested that acceleration of recovery is a charac 
teristic of the zone of injury. Since a negative 
correlation was found between the order of re 
covery and these positive T waves, it was felt 
that these transient positive T waves as well 
as the RS-T junction elevation are both the re 
sult of acute injury and reflect intracellular 
potential variations. 


The Sensitivity of the Ventricular Pacemaker in 
Complete A-V Heart Block to Acidosis and 
Hyperkalemia: Clinical and Experimental 
Study 


By Samuel Bellet, Antonio C. DeLeon and Otto 
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Mueller. Division of Cardiology, Philadelphia 
General Hospital, Philadelphia. 


Five patients with complete A-V heart block 
were studied to determine the role of electrolyte 
changes preceding multiple Stokes-Adams seiz- 
ures. It was found that the presence of acidosis 
(pH and CO, changes) and/or the occurrence 
of hyperkalemia were factors in precipitating 
many of these attacks. Repeated observations 
were made over a period of weeks (4 months in 
l case) and revealed that when the acidosis and 
hyperkalemia appeared, the Stokes-Adams seiz- 
ures recurred; correction of the acidosis and 
hyperkalemia resulted in a remission of the 
seizures. It is also of interest that in these pa- 
tients, Isuprel was not particularly efficacious in 
the usual dosage, while molar sodium lactate 
alone or molar sodium lactate in conjunction 
with Isuprel had a more salutary effect in the 
treatment of the acute attack and in preventing 
subsequent seizures. 

Experimental observations relative to the 
effect of acidosis in depressing the ventricular 
pacemaker in experimental complete A-V heart 
block has been observed in this laboratory. The 
effect of hyperkalemia was studied in 8 dogs 
with complete A-V heart block. The ventricular 
pacemaker was shown to be extremely sensitive 
to increases in potassium, as illustrated by a 
decrease in idioventricular rate from 70 to 15 
beats/min. with K levels of 8 mEq./L. Similar 
degrees of hyperkalemia produced in dogs with 
normal sinus rhythm had only a slight effect 
on the heart rate. 

These observations suggest that the ventricu- 
lar pacemaker is extremely sensitive to the 
effects of acidosis and/or hyperkalemia. The 
findings are of interest in the pathogenesis as 
well as in the therapy of Stokes-Adams seizures 
occurring in complete A-V heart block. 


Gross Visualization of the A-V Conduction 
by Radioautography and Staining 
By Herman N. Uhley, Stanley B. Rich and 
Laurence M. Rivkin. Harold Brunn Institute, 
Departments of Radiology and Cardiac Sur- 
gery, Mount Zion Hospital and Medical Center, 
San Francisco. 

The A-V conduction system has been ex- 
tremely difficult to visualize, and the possibility 
of its accurate dissection in man and dogs has 
been questioned. Simple methods for gross 
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visualization of the conduction network would 
therefore be invaluable in studies pertaining to 
this system. This paper is concerned with the 
gross delineation of the A-V conduction system 
by 2 different methods, both based on the pres- 
ence of a high concentration of glycogen in the 
Purkinje system. 

The use of iodine for staining glycogen is 
a routine histologic procedure, and it recently 
was shown to be a feasible method of demon- 
strating the cardiac conduction system in the 
dog. The methods involved in the present study 
consist of (1) the direct application of radioac- 
tive iodine (1181) to the endocardial surface 
of the dog’s heart, and subsequent radioautog- 
raphy, and (2) direct application of Lugol’s 
solution to the endocardial surface of the dog 
and human heart. In the radioautograph, the con- 
duction system appears as dark strands corres- 
ponding to the iodine-stained fibers directly 
visualized following application of Lugol's solu- 
tion. Histologic study with Best’s Carmine con- 
firmed a high concentration of glycogen in the 
stained structures and the correct identification 
of the Purkinje fibers. With both methods, the 
applied materials were taken up in adequate 
concentration by the glycogen-rich conduction 
fibers, permitting the accurate and simple de- 
lineation of the conduction system. 


Further Intracardiac Electrocardiographic Ob- 
servations on the Mechanism of Auricular 
Flutter in Human Subjects 


By Seta Torosdag, Patrick J. Cashin, Elizabeth 
Coryllos and J. Marion Bryant. Department of 
Medicine, New York University Post-Graduate 
Medical School, and Fourth (N.Y.U.) Medical 
Division, Bellevue Hospital, New York. ; 


According to conventional concepts regard- 
ing the mechanism of a circus movement as an 
explanation of clinical auricular flutter, multiple 
direct electrocardiographic leads recorded from 
the auricles should demonstrate the absence of 
a true isoelectric period. On the other hand, in 
the presence of a unifocal mechanism a signifi- 
cant isoelectric period should be demonstrable. 

Extensive direct unipolar  electrocardio- 
graphic exploration of the auricular cavities has 
been carried out in 4 cases. The findings, in 
accordance with the above concepts, were con- 
sistent with the presence of a circus mechanism 
in 1 case and with that of a unifocal mechanism 
in 3 cases. 
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In conclusion, 2 mechanisms explaining 
clinical auricular flutter have been demonstrated 
in patients. It is suggested that further investi- 
gation of this subject is indicated in view of 
the possibility that differentiation of these 2 
mechanisms with ordinary clinical technics may 
contribute fundamental information concerning 
the clinical management of this and other 


arrhythmias. 


The Effects of Stimulation of the Biliary System 
on Myocardial Oxygen Availability 


By Francis S. Caliva, Lloyd Rogers, Tony Pombo 
and Richard H. Lyons. Department of Medi- 
cine, Upstate Medical Center, Syracuse, and 
Department of Surgery, Syracuse Veterans 
Hospital. 

The effects of stimulation of the gall bladder 
and biliary system on coronary blood flow re- 
mains unsettled. In an effort to further study 
the problem, determinations of myocardial oxy- 
gen availability were made before, during and 
after such stimulation. 

Twelve dogs were lightly anesthetized with 
morphine and chloralose and their chests opened 
by a sternum-splitting incision. Platinum elec- 
trodes were placed in the wall of the left ven- 
tricle, and determinations of oxygen availability 
were recorded along with femoral artery blood 
pressures and limb electrocardiograms. 

The effects of the various stimuli, such as 
massage of the gall bladder, distention of the 
biliary tree and trauma to the gall bladder, were 
variable. The myocardial oxygen availability 
might increase, decrease or remain unchanged. 
It was found, however, that the oxygen changes 
paralleled very closely those of the blood pres- 
sure. Thus, if the blood pressure rose or fell, 
oxygen availability changed accordingly; if blood 
pressure was unaffected, there was no change 
in the oxygen readings. 

Consequently, additional studies were made 
in 5 animals in which heart rate and blood pres- 
sure were kept constant. In these dogs, gall 
bladder or bile duct stimulation failed to cause 
any alteration in oxygen availability. It is con- 
cluded that any effects of the biliary system in 
coronary blood flow are secondary to the blood 
pressure changes that result. 


The Bohr Effect and Myocardial 
Oxygen Availability 


By Norman Brachfeld, Robert B. Case and 


Richard Gorlin. Department of Medicine, Har. 
vard Medical School; Medical Clinics, Peter 
Bent Brigham Hospital, Boston; and St. Luke’s 
Hospital, New York. 


Increased myocardial O, demands normally 
are met by increased coronary flow (CF). With 
restricted CF reserve, however, auxiliary mechan- 
ism are called into play. At a static pO,, increas. 
ing acidity results in increased oxyhemoglobin 
dissociation and permits additional O, extrac. 
tion (Bohr effect). Decreasing coronary sinus 
(CS) O, saturation, 1 vol. % permits a decrease 
in CF by 5.0 cc./100 Gm./min. for a given 
myocardial O, consumption. Beyond this stage, 
cellular hypoxia results in an increased oxygen 
gradient, permitting still further O, extraction. 
Should these mechanisms still prove insufficient, 
transient anaerobic glycolysis may occur. 

While normally of little practical impor- 
tance, the “Bohr effect” is important for 0, 
availability (at a given pO.) with limited coro- 
nary reserve. In 30 patients, CS was catheterized 
with measurement of CS and arterial pH, CO, 
content and O, saturation; pO. was calculated. 
The CS pH varied from 0.02 to 0.1 pH unit 
less than the arterial level, irrespective of the 
disease state, but magnitude tended to 
inversely with flow. The slope of CS pH plotted 
vs. the CS O, saturation for patients showing 
identical pO,.’s agreed as predicted (pH-oxy- 
hemoglobin dissociation curves). At the average 
CS pO, of 20 mm. Hg, a change of 0.1 pH unit 
resulted in an increased Oy, availability (5% de 
crease in CS QO, saturation). These findings 
have been experimentally reproduced in the dog 
following induced acidosis, and in man during 
respiratory alkalosis (38% saturation at CS pH 
7.44; 32% at pH 7.35). 

Increases in myocardial [H+] production 
as reflected by low CS pH levels may be of 
significance in borderline flow states. This mech- 
anism operates most efficiently at normal CS 
pO, levels but is of little significance when the 
myocardium is already hypoxic (CS pO, < 15 
mm. Hg). 


Coronary Blood Flow Determined by a 
Radioactive Surface—Counting Technic 
By Gunnar Sevelius and Philip C. Johnson. Radio- 
isotope Service, V. A. Hospital, and Depart 
ment of Medicine, University of Oklahoma, 
Oklahoma City. 
A new radioisotope method has been de- 
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veloped for estimating coronary blood flow. This 
method is simple, nontraumatic and does not 
uire arterial catheterization. 

Huff and others have shown that an esti- 
mate of cardiac output can be obtained by 
monitoring the time activity curve of intra- 
yenously injected radioiodinated serum albumin 
through the heart with a scintillation detector 
placed on the body surface over the heart. By 
using a high frequency rate meter, no collima- 
tion and counting over the mid portion of the 
heart projection on the chest wall, an extra peak 
is present on the downslope of the left heart peak. 
This peak coincides with the appearance of 
radioactivity in the carotid artery, and it dis- 
appears when the coronary circulation is isolated 
during the passage of the radioactivity. Using 
a formula developed by us (Clin. Res. 7:59, 
1959), we have found that coronary blood flow 
can be determined using the area of this peak. 

A comparison of this method in 6 separate 




































































na | dog experiments has shown that the values ob- 
CO. tained correlate (r = 0.97) with the nitrous 
oa oxide method over a wide range of coronary 
te} blood flows (50 to 300 ml./min.). In 46 normal 
= patients, mean coronary blood flow was 287 + 
104 (+ 2 S. D.). Sixteen patients matched for 
an weight and age, recovering from acute myo- 
" cardial infarctions, had a mean coronary blood 
wing flow of 149 + 62. These means are statistically 
—~ different (p < .001). 
rage 
unit 
7% Activation of the Ischemic Ventricle and Acute 
dings Peri-Infarction Block in Experimental Coro- 
» dog nary Occlusion 
uring By Loyal L. Conrad, T. Edward Cuddy and 
> pH Robert H. Bayley. Department of Medicine, 
University of Oklahoma School of Medicine, 
ne and V. A. Hospital, Oklahoma City. 
na Changes in left ventricular activation during 
1 CS the first 10 minutes following occlusion of the 
n the anterior descending branch of the left coronary 
< 35 artery were studied in dogs by using multiple 
intramural electrodes. Intramural block in the 
region of maximal ischemia occurred within 2 
a minutes after occlusion in all 29 occlusion epi- 
ic sodes. Delay in activation progressed to an aver- 
Radio- age value of 0.0267 sec. at the end of 5 min. 
Jepart- in this region, while a delay of lesser magnitude 
homa, (about 0.0040 sec.) was observed later in the 





surrounding zone. Thus opportunity was pro- 
vided for tangential activation of the superja- 
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cent outer muscle layers. Least ischemic regions 
showed no change. 

The amplitude of R in the outermost layers 
of muscle in the central ischemic zone doubled 
in height after 5 minutes’ occlusion and remained 
so until it was released. The increased ampli- 
tude of R was attributed to decreased velocity 
of the accession wave or to the presence of mul- 
tiple accession boundaries in and adjacent to 
the most intensely ischemic zone. The results of 
D.C. stimulation of the endocardial point in 
the ischemic region were valuable in supporting 
these conclusions. 

Repeated occlusion and release in the same 
dog yielded the same results without significant 
differences in control or occlusion values. 

Left bundle branch block was produced by 
severing the left bundle and differed in all de- 
tails from acute periinfarction block resulting 
from coronary occlusion. 

These observations in dogs are pertinent 
to an understanding of the order of activation of 
the ischemic and freshly infarcted ventricle in 
man. 


Studies on Salvage of Infarcted Heart Muscle 
by Fibrinolytic (Plasmin) Therapy 


By Irwin Nydick, Paul Ruegsegger, Ramon Abar- 
quez, Claude Bouvier, Eugene E. Cliffton and 
John S. LaDue. Memorial Center for Cancer 
and Allied Diseases, and Sloan-Kettering 
Division, Cornell University Medical College. 


We have previously demonstrated the dis- 
solution of experimental coronary thrombi by 
the administration of fibrinolysis (plasmin). 
Significant reduction of microscopic evidence of - 
edema, congestion and capillary thrombi in early 
infarction (8 to 16 hours) suggested a change 
in evolution related to restoration of capillary 
patency. 

The present study was designed to assay 
the effect of fibrinolytic therapy upon the later 
evolution and extent of myocardial infarction at 
intervals up to 14 days following temporary 
coronary occlusion. 

The left anterior descending coronary artery 
was clamped in dogs during thoracotomy and 
released 3 hours after closure of the chest. 
Twenty control and 25 treated animals were 
studied. Fibrinolytic activity (Euglobulin Meth- 
od) of less than 1 hour lysis time was induced 
in the treated animals by intravenous plasmin 
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In conclusion, 2 mechanisms explaining 
clinical auricular flutter have been demonstrated 
in patients. It is suggested that further investi- 
gation of this subject is indicated in view of 
the possibility that differentiation of these 2 
mechanisms with ordinary clinical technics may 
contribute fundamental information concerning 
the clinical management of this and other 
arrhythmias. 


The Effects of Stimulation of the Biliary System 
on Myocardial Oxygen Availability 


By Francis S. Caliva, Lloyd Rogers, Tony Pombo 
and Richard H. Lyons. Department of Medi- 
cine, Upstate Medical Center, Syracuse, and 
Department of Surgery, Syracuse Veterans 
Hospital. 

The effects of stimulation of the gall bladder 
and biliary system on coronary blood flow re- 
mains unsettled. In an effort to further study 
the problem, determinations of myocardial oxy- 
gen availability were made before, during and 
after such stimulation. 

Twelve dogs were lightly anesthetized with 
morphine and chloralose and their chests opened 
by a sternum-splitting incision. Platinum elec- 
trodes were placed in the wall of the left ven- 
tricle, and determinations of oxygen availability 
were recorded along with femoral artery blood 
pressures and limb electrocardiograms. 

The effects of the various stimuli, such as 
massage of the gall bladder, distention of the 
biliary tree and trauma to the gall bladder, were 
variable. The myocardial oxygen availability 
might increase, decrease or remain unchanged. 
It was found, however, that the oxygen changes 
paralleled very closely those of the blood pres- 
sure. Thus, if the blood pressure rose or fell, 
oxygen availability changed accordingly; if blood 
pressure was unaffected, there was no change 
in the oxygen readings. 

Consequently, additional studies were made 
in 5 animals in which heart rate and blood pres- 
sure were kept constant. In these dogs, gall 
bladder or bile duct stimulation failed to cause 
any alteration in oxygen availability. It is con- 
cluded that any effects of the biliary system in 
coronary blood flow are secondary to the blood 
pressure changes that result. 


The Bohr Effect and Myocardial 
Oxygen Availability 


By Norman Brachfeld, Robert B. Case and 


Richard Gorlin. Department of Medicine, Har. 
vard Medical School; Medical Clinics, Peter 
Bent Brigham Hospital, Boston; and St. Luke’s 
Hospital, New York. 


Increased myocardial O. demands normally 
are met by increased coronary flow (CF). With 
restricted CF reserve, however, auxiliary mechan- 
ism are called into play. At a static pO,, increas- 
ing acidity results in increased oxyhemoglobin 
dissociation and permits additional O, extrac- 
tion (Bohr effect). Decreasing coronary sinus 
(CS) O, saturation, 1 vol. % permits a decrease 
in CF by 5.0 cc./100 Gm./min. for a given 
myocardial O, consumption. Beyond this stage, 
cellular hypoxia results in an increased oxygen 
gradient, permitting still further O, extraction. 
Should these mechanisms still prove insufficient, 
transient anaerobic glycolysis may occur. 

While normally of little practical impor- 
tance, the “Bohr effect” is important for 0, 
availability (at a given pO.) with limited coro- 
nary reserve. In 30 patients, CS was catheterized 
with measurement of CS and arterial pH, CO, 
content and O, saturation; pO, was calculated. 
The CS pH varied from 0.02 to 0.1 pH unit 
less than the arterial level, irrespective of the 
disease state, but magnitude tended to vary 
inversely with flow. The slope of CS pH plotted 
vs. the CS O, saturation for patients showing 
identical pO,’s agreed as predicted (pH-oxy- 
hemoglobin dissociation curves). At the average 
CS pO, of 20 mm. Hg, a change of 0.1 pH unit 
resulted in an increased Oy, availability (5% de- 
crease in CS QO, saturation). These findings 
have been experimentally reproduced in the dog 
following induced acidosis, and in man during 
respiratory alkalosis (38% saturation at CS pH 
7.44; 32% at pH 7.35). 

Increases in myocardial [H+] production 
as reflected by low CS pH levels may be of 
significance in borderline flow states. This mech- 
anism operates most efficiently at normal CS 
pO, levels but is of little significance when the 
myocardium is already hypoxic (CS pO, < 15 
mm. Hg). 

Coronary Blood Flow Determined by a 

Radioactive Surface—Counting Technic 
By Gunnar Sevelius and Philip C. Johnson. Radio- 

isotope Service, V. A. Hospital, and Depart- 
ment of Medicine, University of Oklahoma, 
Oklahoma City. 

A new radioisotope method has been de- 


a =—- SS & @ 4S ee Ss er oe SlCr Ct lCUrlCU 


ee ee ee ee ee 


— 











NATIONAL MEETING e¢ 








veloped for estimating coronary blood flow. This 
method is simple, nontraumatic and does not 
uire arterial catheterization. 

Huff and others have shown that an esti- 
mate of cardiac output can be obtained by 
monitoring the time activity curve of intra- 
yenously injected radioiodinated serum albumin 
through the heart with a scintillation detector 
placed on the body surface over the heart. By 
using a high frequency rate meter, no collima- 
tion and counting over the mid portion of the 
heart projection on the chest wall, an extra peak 
is present on the downslope of the left heart peak. 
This peak coincides with the appearance of 
radioactivity in the carotid artery, and it dis- 
appears when the coronary circulation is isolated 
during the passage of the radioactivity. Using 
a formula developed by us (Clin. Res. 7:59, 
1959), we have found that coronary blood flow 
can be determined using the area of this peak. 

A comparison of this method in 6 separate 
dog experiments has shown that the values ob- 
tained correlate (r = 0.97) with the nitrous 
oxide method over a wide range of coronary 
blood flows (50 to 300 ml./min.). In 46 normal 
patients, mean coronary blood flow was 287 + 
104 (+ 2S. D.). Sixteen patients matched for 
weight and age, recovering from acute myo- 
cardial infarctions, had a mean coronary blood 
flow of 149 + 62. These means are statistically 
different (p < .001). 


Activation of the Ischemic Ventricle and Acute 
Peri-Infarction Block in Experimental Coro- 
nary Occlusion 


By Loyal L. Conrad, T. Edward Cuddy and 
Robert H. Bayley. Department of Medicine, 
University of Oklahoma School of Medicine, 
and V. A. Hospital, Oklahoma City. 


Changes in left ventricular activation during 
the first 10 minutes following occlusion of the 
anterior descending branch of the left coronary 
artery were studied in dogs by using multiple 
intramural electrodes. Intramural block in the 
region of maximal ischemia occurred within 2 
minutes after occlusion in all 29 occlusion epi- 
sodes. Delay in activation progressed to an aver- 
age value of 0.0267 sec. at the end of 5 min. 
in this region, while a delay of lesser magnitude 
(about 0.0040 sec.) was observed later in the 
surrounding zone. Thus opportunity was pro- 
Vided for tangential activation of the superja- 
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cent outer muscle layers. Least ischemic regions 
showed no change. 

The amplitude of R in the outermost layers 
of muscle in the central ischemic zone doubled 
in height after 5 minutes’ occlusion and remained 
so until it was released. The increased ampli- 
tude of R was attributed to decreased velocity 
of the accession wave or to the presence of mul- 
tiple accession boundaries in and adjacent to 
the most intensely ischemic zone. The results of 
D.C. stimulation of the endocardial point in 
the ischemic region were valuable in supporting 
these conclusions. 

Repeated occlusion and release in the same 
dog yielded the same results without significant 
differences in control or occlusion values. 

Left bundle branch block was produced by 
severing the left bundle and differed in all de- 
tails from acute periinfarction block resulting 
from coronary occlusion. 

These observations in dogs are pertinent 
to an understanding of the order of activation of 
the ischemic and freshly infarcted ventricle in 
man. 
















































































Studies on Salvage of Infarcted Heart Muscle 
by Fibrinolytic (Plasmin) Therapy 














By Irwin Nydick, Paul Ruegsegger, Ramon Abar- 
quez, Claude Bouvier, Eugene E. Cliffton and 
John S. LaDue. Memorial Center for Cancer 
and Allied Diseases, and Sloan-Kettering 
Division, Cornell University Medical College. 




















We have previously demonstrated the dis- 
solution of experimental coronary thrombi by 
the administration of fibrinolysis (plasmin). 
Significant reduction of microscopic evidence of . 
edema, congestion and capillary thrombi in early 
infarction (8 to 16 hours) suggested a change 
in evolution related to restoration of capillary 
patency. 

The present study was designed to assay 
the effect of fibrinolytic therapy upon the later 
evolution and extent of myocardial infarction at 
intervals up to 14 days following temporary 
coronary occlusion. 

The left anterior descending coronary artery 
was clamped in dogs during thoracotomy and 
released 3 hours after closure of the chest. 
Twenty control and 25 treated animals were 
studied. Fibrinolytic activity (Euglobulin Meth- 
od) of less than 1 hour lysis time was induced 
in the treated animals by intravenous plasmin 
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infusion started 1 hour before and maintained 
for 4 hours after the release of the clamp, with 
presumed restoration of coronary circulation. 
The animals were sacrificed 1 to 14 days after 
infarction. 

Gross and microscopic examination revealed 
striking differences between the 2 groups. The 
treated hearts showed 25 to 50% smaller, often 
spotty infarcts, usually localized to the apical 
and subendocardial region, whereas infarction 
in the control hearts was transmural, involving 
the entire anterior wall. Microscopically, the 
untreated hearts showed frequent microthrombi 
and confluent areas of necrosis, whereas the 
treated hearts showed no microthrombi, and 
necrosis was often spotty and less extensive. 
There was no pathologic evidence that plasmin 
caused myocardial hemorrhage or other injury 
to the heart structures during any phase of the 
evolution of infarction. 

Conclusion: The extension of viability with 
salvage of ischemic heart muscle after the usually 
accepted time limits of tolerance to interruption 
of coronary arterial flow seems probable with 
fibrinolytic therapy and may be related to early 
restoration of the patency of the capillary circu- 
lation. 


The Release and Fate of Isocitric Dehydrogenase 
and Lactic Dehydrogenase Following Myo- 
cardial Infarction 


By Paul E. Strandjord, Kenneth E. Thomas and 
Laurens P. White. Stanford University School 
of Medicine, San Francisco. 


This investigation explored the interesting 
clinical finding that patients with myocardial 
infarctions have normal levels of serum ICD, 
although other serum enzymes regularly demon- 
strate abnormally high activities following in- 
farctions. This is especially intriguing since 
homogenates of myocardium have been reported 
rich in ICD. 

Answers were sought to the following ques- 
tions: (1) Is the myocardium rich in ICD? (2) 
If so, is ICD released into the blood stream after 
infarction? (3) If ICD is released, what is its 
fate? 

The first question was .answered affirma- 
tively by assaying homogenates of myocardium 
and liver of dogs and men. 

The question of ICD release was approached 
by producing myocardial infarctions in dogs. 


Coronary sinus blood samples indicated that 
ICD was released rapidly and for a short period 
of time following infarction, whereas LDH was 
released more slowly and remained elevated 
longer. 

The question of fate following release was 
approached as follows: (a) Serial blood sampling 
following vena cava injections of ICD and LDH 
demonstrated that ICD returned to normal ip 
60 to 90 minutes; LDH in contrast required 
about 6 hours. (b) Portal vein injections of ICD 
and LDH produced disappearance curves similar 
to vena cava injections. (c) Injections in hepa. 
tectomized, nephrectomized and splenectomized 
dogs demonstrated ICD and LDH “clearance” 
comparable to that observed in normal dogs. 

The data indicate that ICD is rapidly 
“cleared” from the circulation and suggest that 
no single organ is responsible for its disappear. 
ance. Apparently the early release of ICD fol- 
lowing myocardial infarction, together with its 
rapid “clearance,” explain the normal values 
encountered clinically. 


Cardiac Effects of Intracoronary Arterial Injec- 
tions of Various Roentgenographic Contrast 
Media 


By Santiago V. Guzman and James W. West. 
Cardiovascular Research Institute, University 
of California Medical Center, San Francisco, 
and Department of Pharmacology, School of 
Medicine, University of Pennsylvania, Phila- 
delphia. 


The direct cardiac effects, following intra- 
coronary arterial injections (0.05 to 0.25 cc./Kg.) 
of iodopyracet (Diodrast) 70%, sodium diatrizo- 
ate (Hypaque) 50%, sodium acetrizoate (Ure 
kon) 70%, sodium and methylglucamine diatrizo- 
ates (Renografin) 76%, and methylglucamine 
diatrizoate (Cardiografin) 85%, on coronary 
blood flow, myocardial contractility and on the 
electrocardiogram were studied in both intact 
and open chest-anesthetized dogs. The circum- 
flex and anterior descending branch of the left 
coronary artery and the coronary sinus were 
catheterized under fluoroscopic guidance. Coro- 
nary blood flow (intact chest) was measured 
directly by collecting blood for a measured time 
from the coronary sinus cannula. Myocardial 
contractility (open chest) was measured by 
means of a Walton strain gage sutured to the 
anterior surface of the left ventricle. 
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All of the agents tested produced cardiac 
arrhythmias, ST-T wave changes in the ECG 
and depression of the contractile force of the 
heart when they were thus injected into the 
coronary arteries. The above changes were usual- 
ly accompanied by a fall in systemic blood pres- 
sure. Their effectiveness in descending order 
was Urokon, Hypaque, Cardiografin, Renografin 
and Diodrast. Coronary blood flow also increased 
following injection of all these contrast media, 
but was greatest with Diodrast. Fatalities as a 
result of ventricular fibrillation occurred in some 
cases after Urokon and Hypaque injections. 


The Significance of the Delayed Clearance of 
Fatty Acids in Young Males with Coronary 
Artery Disease 


By Leonard J. Stutman and Marilyn George. 
Cardiovascular Research Laboratory, U.S.A.F. 
Hospital, Wright-Patterson Air Force Base, 
Ohio. 


This is an attempt to establish the important 
chemical parameters of blood lipids in a specific 
type of individual with coronary artery disease. 

A group of young males (under 40) with 
either proven angina pectoris or myocardial in- 
farction (healed) were given an oral (100 Gm. 
of saturated fat or more) test meal, and blood 
samples were drawn over a 24-hour period. 
None of these individuals had a prior history of 
hypertension, diabetes, thyroid or liver disease. 
Nine apparently normal controls “cleared” their 
serum (fatty acids returned to pre-prandial nor- 
mal values) within 3 to 6 hours. Of 16 people 
with coronary artery disease, 12 of 16 took 
more than 10 hours and most more than 24 
hours to clear their fatty acids back to normal 
or pre-prandial values. 

Cholesterol, total fatty acids, blood viscos- 
ity, serum optical density, lipid phosphorus 
and lipoproteins were measured over a 24-hour 
period. The lipid fraction which reflected the 
change most clearly were the total fatty acids. 
Serum optical density was significant only when 
serum was grossly turbid. Cholesterol remained 
relatively constant. The abnormal “clearers” were 
placed on diets containing less than 5 Gm. of 
fat a day for 1 month, and then given 1 meal 
each day or every other day containing fat. In 
all except one (went off diet), the lipids were 
normal after 6 months. 

The delayed clearance of serum fatty acids 
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beyond 10 hours is 95% statistically significant 
in patients with coronary artery disease who have 
electrocardiographic evidence of disease. (None 
of these patients had hypertension, diabetes, 
thyroid or liver disease.) 

In the experimental group the rate of change 
of fatty acid elevation from the fasting was al- 
ways at least twice that of the control group. 
This indicates that there is a factor inversely 
related to the level of the fatty acids and caus- 
ing a delay in fatty acid transport. 


Serum Triglyceride and Radioactive Fat 
Tolerance Studies in Coronary Artery Disease 


By Donald Berkowitz, William Likoff and John 
J. Spitzer. Albert Einstein Medical Center, 
Hahnemann Medical College, and Sidney Hill- 
man Medical Center, Philadelphia. 


Previous experiences with a radioactive 
triolein tolerance test in patients with coronary 
atherosclerosis have demonstrated significant de- 
viations from the normal. These are characterized 
by elevated blood radioactivity levels at the peak 
time and 24 hours after ingestion of the test 
meal. The constancy of these results lend direct 
support to the premise that an abnormality in 
fat metabolism is present in this disease. 

Recently, it has been shown that this ab- 
normality may be in the utilization of the trigly- 
ceride fraction, a major constituent of the total 
serum lipids. We have attempted to determine 
whether there is any correlation between the 
radioactive fat tolerance and the triglyceride 
concentration. 

After a test meal of I!%!-triolein, serial blood 
samples were analyzed for whole blood and lipid 
radioactivity and triglycerides. Normal subjects 
and patients with coronary artery disease (both 
with normal and elevated cholesterol levels) 
were studied. 

In the fasting state, the triglyceride values 
were higher in the coronary group, particularly 
if hypercholesterolemia was present. After in- 
gestion of the tagged fat meal, hourly blood 
samples showed a parallel and progressive rise 
in the radioactivity and triglyceride concentra- 
tion over a 4- to 8-hour period, and then a slower 
decline. In those individuals with coronary artery 
disease these levels were higher and more pro- 
longed. 

The present data suggest that the lipid 
metabolic defect in coronary atherosclerosis may 
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be associated with a derangement in the handling 
of the triglyceride fraction. 


The Effect of Isoniazid on Angina Pectoris 


By Elmer Pader and Hyman Levy. New York, 
N. Y. 


Several studies have demonstrated that 
iproniazid (IPH) is effective in reducing the 
incidence and severity of pain and increasing 
the capacity for effort in patients with angina 
pectoris. A single study reported similar effects 
using isoniazid (INH) in a fewer number but 
still significant proportion of patients. In view 
of the potential hepatotoxicity and other seri- 
ous side effects of IPH, the usefulness of IPH 
is limited. The purpose of the present paper is 
to evaluate the effect of the less toxic INH in 
angina pectoris. 

Twenty patients with a stable anginal syn- 

drome due to coronary artery sclerosis were 
studied. Each patient received 300 mg. of INH 
daily in 3 divided doses. Evaluation of the effect 
of INH was based purely on the subjective re- 
sponse of the patient with respect to change in 
the capacity for effort and the frequency of 
anginal attacks. No improvement was noted in 
10 patients after 3 weeks of INH, 4 patients re- 
ported no improvement after 2 weeks (side 
effects having compelled premature discontinua- 
tion of therapy), and one patient developed an 
acute myocardial infarction. Two patients re- 
ported slight improvement, but side effects com- 
pelled discontinuation of the drug. In one pa- 
tient the improvement was equivocal. A single 
patient reported significant improvement with 
reversion to his former status when INH was 
stopped. 
Side effects of INH, consisting of gastro- 
intestinal disturbances, dizziness and pruritus, 
compelled discontinuation of therapy in 6 pa- 
tionts. Hepatotoxicity and orthostatic hypoten- 
sion, seen with IPH, were not encountered. 

It is concluded that INH is of no value in 
the treatment of the anginal syndrome. 


An Ideal Heart Pump with Hydrodynamic 
Characteristics Analogous to the Mammalian 
Heart 


By George A. Saxton, Jr. Respiratory Center, 
University of Illinois, Research and Educa- 
tional Hospitals, Chicago, and Department of 
Preventive Medicine, University of Illinois, 
College of Medicine. 


In an effort to find the ideal pump for long. 
term intracorporeal substitution of a mechanical 
device for a diseased heart, not susceptible to 
surgical treatment, various types of pumps haye 
been tried. Centrifugal pumps have proven 
especially promising because of their high degree 
of efficiency. Two other characteristics make 
them even more interesting from the point of 
view of automatic regulation: (1) output ip 
creases as a function of input pressure in the 
physiologic range of atrial pressure, and (2) 
output is limited by the back pressure which 
develops in the output circuit. Two of thes 
pumps have been arranged in a figure-of-eight 
circuit so that they pump into each other as do 
the right and left sides of the heart. Our data 
indicate that when blood is flowing in such a 
system the response of output to input pres 
sure is analogous to the Bainbridge reflex in 


the atria, and the sensitivity of the rate of out 


put to back pressure is analogous to the vagal 
stimuli from the pressoreceptors in the aortic 
and carotid sinuses. These characteristics pro- 
vide an intrinsic servomechanism, without need 
for external apparatus, for a balanced output 
from the two sides at a rate of flow limited by 
the back pressure in the circuit having the 
higher resistance. This apparatus can be used 
as a hydrodynamic model for teaching purposes 
or as a substitute for the biologic heart in er 
perimental animals, using the intact lungs for 
gas exchange. Such a preparation permits study 
of the effects of ganglionic blocking agents, vaso- 
pressor substances and digitalis glycosides with 
out cardiac effects. However, hemolysis pre 
vents long-term use at present. 


Prolonged Closed-Chest Extracorporeal 
Circulation Without Oxygenation 
By Leslie A. Kuhn, Frank Gruber, Albert Frankel 
and Sherman Kupfer. Division of Cardiology, 
Department of Medicine, and Department of 
Surgery, Mount Sinai Hospital, New York, 
N. Y. 


In 5 closed-chest dogs with cardiac outputs 
reduced to zero by external ventricular fibril 
tion, the maximum flow which could be main- 
tained by a pump-oxygenator with periphenl 
cannulation averaged 60 cc./Kg./min., produc 
ing an average mean arterial pressure of # 
mm. Hg and a coronary circulation sufficient to 
permit external defibrillation after 3 hours o 
fibrillation. However, flows of 40 to 60 cc./Kg/ 


min., pumped into a peripheral artery, failed 
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to produce appreciable central pressor response 
in normal animals or in those with hypotension 
following coronary embolization. 

To increase coronary pressure by closed- 
chest mechanical support requiring no oxygena- 
tion, peripheral resistance was increased by a 
balloon catheter, inserted via a femoral artery, 
to the lowest level of the abdominal aorta at 
which inflation produced proximal aortic pres- 
sure rise (usually at L2-3; sometimes distal, 
at other times immediately proximal to the renal 
arteries). Blood drawn by gravity from the su- 
perior vena cava was pumped into the abdominal 
aorta below the site of obstruction. In 17 ex- 
periments, for periods up to 4% hours, proximal 
aortic mean pressure averaged 156 mm. Hg 
(control, 117), distal aortic pressure 86, distal 
aortic flow 44 cc./Kg./min. With obstruction 
proximal to the renal arteries, renal function was 
diminished but returned towards normal after 
the procedure. Despite rise in proximal aortic 
pressure, there was diminution in left ventricular 
work, averaging 28%, attributable to shunting of 
part of the venous return into the distal aorta. 

With this method, 6 closed-chest animals 
with plastic sphere coronary embolization dem- 
onstrated marked proximal aortic pressure rise 
(average control mean, 113 mm. Hg; after em- 
bolization, 73; with aortic obstruction, proximal 
aorta, 151, distal, 61). 


A Major Pitfall in the Interpretation of the 
Central Blood Volume 


By William L. Gleason, James M. Bacos, D. Ed- 
mond Miller and Henry D. McIntosh. Depart- 
ment of Medicine, Duke Medical Center, 
Durham, N. C. 


It is generally assumed that changes in cen- 
tral blood volume calculated from the dye-dilu- 
tion curve (CBV = cardiac output X mean 
circulation time) “result from corresponding 
volume changes in one or more of the vascular 
structures between the injection and sampling 
sites. However, a theoretical analysis and model 
studies of a system involving sampling from one 
of a number of divergent channels suggests 
that a redistribution of flow in these channels 
can produce changes in the “calculated CBV” 
without an actual volume change occurring any- 
where in the system. If this effect could be 
observed in the arterial system, increasing femor- 
al artery (FA) flow should result in a smaller 
“calculated CBV” when measured from the FA, 
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but a larger “calculated CBV” if measured from 
the brachial artery (BA). 

Colson densitometer dye-dilution curves 
were obtained in 5 male students by injecting 
indocyanine green dye into the right atrium 
and sampling alternately from FA and BA dur- 
ing: (1) rest; (2) maximum reactive hyperemia 
in the legs. 

During reactive hyperemia, the mean “cal- 
culated CBV” increased 580 cc. (190 to 860 cc.) 
over the mean resting value when measured 
from the BA, but decreased 90 cc. (50 to 170 cc.) 
when measured from the FA. The difference 
between the above mean values from the 2 
sites was 670 cc. (p < .01). 

“Calculated CBV” can apparently be dras- 
tically altered by redistribution of arterial flow. 
Alterations in “calculated CBV” cannot be at- 
tributed to changes in intrathoracic blood vol- 
ume, unless it can be established that any change 
in blood flow occurs uniformly throughout the 
arterial system. 


Velocity of Blood Flow and Stroke Volume 
Obtained from the Pressure Pulse 


By W. B. Jones, L. L. Hefner, W. H. Bancroft 
and Willem Klip. Department of Medicine, 
Medical College of Alabama, Birmingham and 
Medical Service, V. A. Hospital, Birmingham, 
Ala. 


A continuous recording of blood flow ve- 
locity in the aorta may be obtained from the 
central aortic pressure pulse. The Napier-Stokes 
equation is a general equation describing the 
behavior of viscous fluid in a closed circuit. From 
a solution of this equation, the velocity of flow 
may be derived if the first-time derivative of ° 
the pressure is known. In the system used, the 
aortic pressure is obtained with a single lumen 
catheter and the first-time derivative of pres- 
sure obtained by feeding the pressure signal 
into an RC differentiator. The resulting signal 
is fed into a computer circuit (described by 
Fry and co-workers) which has an output pro- 
portional to velocity. Thus a signal which is pro- 
portional to the velocity of blood flow may be 
obtained from the central aortic pressure pulse 
as recorded from a single lumen catheter. 

The method was validated by comparing 
the area under the velocity of flow curve with 
the simultaneous cardiac output as determined 
by dye dilution. Cardiac output was varied in the 
preparations used by changing the height of a 
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reservoir connected to the left atrium. Thirty- 
eight determinations were made with cardiac 
outputs varying from 400 cc./min. to 3030 cc./ 
min. A correlation coefficient of .97 was ob- 
tained on comparing the cardiac outputs deter- 
mined by the 2 methods. 

The method has been applied in man by 
means of retrograde catheterization of the as- 
cending aorta from the brachial artery. The ve- 
locity records so obtained are the same in form 
as are the published records from other systems. 


Effect of Heart Rate on End-Diastolic Ventricular 
Pressure-Volume Relationships 


By Eugene Braunwald, Robert L. Frye and John 
Ross, Jr. National Heart Institute, Bethesda, 
Md. 


The relationship between end-diastolic left 
ventricular pressure and volume was examined 
at various heart rates in 8 open-chest dogs. Left 
ventricular circumference was measured with 
a mercury-filled resistance gauge, in the manner 
described by Rushmer. Immediately after sacri- 
fice, a balloon inserted into the left ventricular 
cavity was progressively filled with known vol- 
umes of fluid, while circumference was recorded. 
This postmortem calibration made possible the 
calculation of left ventricular volume from the 
in vivo measurements of left ventricular circum- 
ference. Ventricular rate was varied between 
120 and 220/min. by electrical stimulation of 
the right ventricle. During these experiments, 
both end-diastolic pressure and volume were 
varied over wide ranges by infusions of blood 
and by bleeding. In all 8 dogs, the relationship 
between end-diastolic pressure and volume was 
significantly modified as heart rate was altered. 
It was consistently observed that at any given 
end-diastolic volume, the end-diastolic pressure 
was higher at more rapid heart rates. When the 
stroke volume was augmented by hypervolemia, 
the duration of systole was prolonged and 
diastole shortened. Under these conditions 
changes in heart rate resulted in the most strik- 
ing alterations in the relationship between left 
ventricular end-diastolic pressure and volume. 
These data support the hypothesis that when 
the ventricular-filling phase is abbreviated, as 
occurs during tachycardia, ventricular relaxation 
is incomplete and the resistance which the ven- 
tricle offers to distention is increased. 


Hemodynamics During Induced Cardiac 
Tamponade in Man 


By John T. Sharp, Ivan L. Bunnell, James PF, 
Holland, Geraint T. Griffith and David G, 
Greene. Department of Medicine, Buffalo 
General Hospital; University of Buffalo School 
of Medicine; and Department of Medicine, 
Roswell Park Memorial Institute, Buffalo. 


In 1924, Katz and Gauchat suggested from 
animal experiments that pulsus paradoxus was 
due to a diminution during inspiration of the 
effective left ventricular filling gradient (the 
gradient between pulmonary veins and _peri- 
cardial space). This in turn was explained by 
the attenuation of pleural pressure variations 
during transmission through a tense, thickened 
pericardium. However, data indicating that the 
same mechanism operates in man are lacking. 

In a patient with malignant involvement of 
the pericardium, into whose pericardial space a 
drainage tube had been inserted surgically, an 
acute and reversible tamponade experiment was 
conducted during right heart catheterization. 
It was demonstrated that respiratory intrathoracic 
pressure changes were well transmitted to the 
pulmonary veins (as measured by the pulmonary 
wedge pressure), the reservoir from which the 
left heart fills. However, pressure transmission 
through the thickened and distended pericardium 
was poor, resulting in respiratory pressure varia- 
tions in the pericardial space of much smaller 
amplitude. This resulted in a smaller effective 
left ventricular-filling gradient during inspira 
tion than during expiration. The inspiratory 
diminution of the left ventricular-filling gradient 
became more marked with filling of the per- 
cardial sac and was correlated with the amount 
of respiratory variation (pulsus paradoxus) in 
the brachial artery pressure. 

In the patient studied, the effects of tissue 
restriction of diastolic ventricular filling were 
combined with the effects of tamponade. The 
pericardial sac in this case was less compliant 
than the normal pericardial sac and less com- 
pliant than the pericardial sac in a reported 
case of chronic pericarditis with effusion. 


The Contour of the Pulmonary Artery Pressure 
Curves in Patent Ductus Arteriosus 


By Robert Rosenblum, Doris J. W. Escher and 
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Jacob Grossman. Medical Division, Montefiore 
Hospital, New York City. 


Following the observation of a double 
systolic peak in the pulmonary artery (PA) pres- 
sure curves of patients with patent ductus 
arteriosus (PDA), 17 catheterized cases of 
proven PDA were further analyzed with regard 
to the influence of left to right flow and of pul- 
monary flow-pressure relationships on the con- 
tour of the PA pressure curves. A double systolic 
peak was invariably encountered in low pres- 
sure, but uncommonly in high pressure, ducti. 
Duration of onset to initial maximum systolic 

in the PA was compared with that in the 
right ventricle (RV). In 6 cases where the pul- 
monary flow was moderate to high, the first 
maximum systolic peak in the PA preceded that 
of the RV by an average of .07 seconds. In 9 
cases with small pulmonary flows or reversed 
shunts, the systolic peak time also preceded the 
RV peak, but only by .04 seconds. In 3 cases 
in whom the aorta was entered, onset to peak 
time was identical in the PA and aorta. With 
increased elevation of the PA pressure, delayed 
onset to peak time occurred in both PA and 
RV, but the PA peak still preceded the RV. In 
2 patients with insignificant flow through the 
ductus, complicated by associated lesions, the 
onset to peak time in the PA and RV were equal, 
as in normal subjects. 

In 18 cases of interventricular septal de- 
fects (IVSD), similar measurements revealed 
normal onset to peak times. The PA curves in 
atrial septal defects were difficult to evaluate 
because of a presystolic high frequency wave 
and considerable shatter. 

In PDA, the early rise in the PA curves 
probably represents early flow from the aorta 
to the PA during development of the greatest 
pressure difference between the 2 circulations. 
The longer onset to peak time in cases with 
elevated PA pressures is influenced by the in- 
crease in the pulmonary resistance. 


Trans-Septal Left Heart Catheterization 


By John Ross, Jr., Eugene Braunwald and An- 


drew G. Morrow. National Heart Institute, 
Bethesda, Md. 


A new method for catheterization of the 
left heart has been devised and its clinical ap- 
plicability demonstrated. Standard right heart 
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catheterization is first carried out; the Cournand 
catheter is then positioned in the right atrium. 
A specially constructed needle, curved at its 
distal end and 15 mm. longer than the catheter, 
is then partially inserted into the catheter. Under 
fluoroscopic control, the catheter tip is directed 
posteriorly and medially until resistance is en- 
countered near the fossa ovalis. The needle is 
then pushed forward beyond the tip of the 
catheter, thereby puncturing the intact inter- 
atrial septum and entering the left atrium. Using 
this approach, combined right and left heart 
catheterizations have been performed in 11 pa- 
tients with acquired valvular heart disease. Left 
atrial pressures were recorded in each patient. 
In some instances, radioactive gas (Kr®5) and 
dye dilution curves were obtained following 
left and right atrial injections. Simultaneous 
left ventricular pressures were measured by an- 
terior percutaneous puncture of the left ventricle. 
However, use of a needle of slightly larger bore 
permits the passage of a small plastic catheter 
through the needle for catheterization of the left 
ventricle. No complications from this procedure 
were encountered. Nitrous oxide tests for a 
left-to-right shunt carried out after completion 
of the procedure were negative. Patient discom- 
fort was not increased over that occurring with 
right heart catheterization alone, and left heart 
pressure measurements could be carried out with 
the patient in a basal, steady state. 


The Pulmonary Wedge Position as a Site for 
Injection of Indicator Dilution Substances 


By George G. Rowe, Cesar A. Castillo, George 
M. Maxwell, Richard J. Botham and Charles 
W. Crumpton. Cardiopulmonary Research ~ 
Laboratory and Departments of Medicine, 
Pediatrics, and Surgery, University of Wis- 
consin Medical School, Madison, Wis. 


When a small left-to-right shunt is present, 
it may be difficult to detect by oximetry or by 
routine indicator dilution curves done with in- 
jection into the pulmonary artery. However, if 
the indicator is injected while the catheter is in 
the pulmonary wedge position, a sharper curve 
is produced, and shunts which could not be de- 
tected on the indicator dilution curves from 
other sites may become apparent, or those which 
were doubtful previously may become clear-cut. 
It is believed that the sharper curve and the 
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clarification of the shunt are due to (1) the 
smaller “central volume” diluting a wedge in- 
jection; (2) shunting of a somewhat higher con- 
centration of indicator so that the recirculation 
curve is sharper and hence more clearly defined. 
This modification may in some cases eliminate 
the necessity for the alternative procedures of 
simultaneous use of 2 cardiac catheters in the 
right side of the heart or injection into the left 
side of the heart by left heart catheterization. 


Detection of Intracardiac Shunts by an 
External Surface—Counting Technic 


By John D. Turner, Eduardo Salazar and Richard 
Gorlin. Department of Medicine, Harvard 
Medical School, and Medical Clinics, Peter 
Bent Brigham Hospital, Boston. 


Wood has demonstrated the delayed down- 
slope of the indicator dilution curve in the pres- 
ence of pulmonary recirculation and early sys- 
temic arrival with pulmonary bypass. These 
phenomena may be shown also by an external 
isotope-counting method. 

By means of a direct-recording, semilog- 
arithmic §scintillation—-counting system, isotope 
dilution curves were inscribed over the right 
and then over the left ventricle, following I-V 
injection of I!*1 albumin (15 to 30 yc.). Obser- 
vations were made in 12 normals and 10 patients 
with physiologically proved atrial or ventricular 
septal defect. Pulmonary and systemic cardiac 
outputs were measured both from the external 
dilution curves and by the direct Fick method. 

In persons without shunt, a primary rapid 
downslope was seen over each ventricle, per- 
mitting calculation and good comparison of 
cardiac outputs. In 8 left-to-right shunt cases, 
the morphology of the right heart curve differed 
markedly; there were multiple “recirculation” 
humps, and both a rapid initial slope and long 
final slope. Cardiac outputs determined respec- 
tively from these 2 slopes compared well with 
the Fick pulmonary and systemic flows. In 2 
patients with right-to-left shunts, a characteristic 
double humped, prematurely appearing curve 
was obtained over the left heart. 

The striking difference in contour between 
the normal and the “shunt” right heart curves 
offers a simple method for bedside determina- 
tion of the presence or absence of intracardiac 
left-to-right shunt. Similarly, a “premature” hump 
on the dilution curve over the left ventricle may 
be of help in the recognition of right-to-left 
shunts. 


A Comparison of Pulmonary Diffusing Capacity 
in Patients with Atrial and Ventricular Septal 
Defects 


By George N. Bedell. Pulmonary Research Lab- 
oratory, Cardiovascular Laboratories, Depart 
ment of Internal Medicine, College of Medi- 
cine, State University of Iowa, Iowa City. 


The diffusing capacity of the lung for car. 
bon monoxide (Dico) might be higher in pa- 
tients with atrial septal defect than in patients 
with ventricular defect, because when pulm 
artery pressure is normal atrial septal defect can 
be associated with a large pulmonary flow and 
dilated capillary bed, whereas ventricular septal 
defect is associated with a modestly increased 
pulmonary flow and a normal or slightly dilated 
capillary bed. 

Ten patients with atrial septal defect and 
13 patients with ventricular septal defect had 
pulmonary function studies, using methods pre- 
viously described (J. Clin. Invest. 37:1049). 
Diagnostic cardiac catheterizations were done in 
all patients with measurement of pulmonary 
artery pressure and estimation of systemic and 
pulmonary blood flow. 

Pertinent mean values in patients with atrial 
septal defect were: surface area 1.68 M.®; vital 
capacity, 101% of predicted normal (PN); Di, 
40 ml./min./mm. Hg (165% PN); hematocrit, 
44%; pulmonary flow, 14.0 L./min.; and systemic 
flow, 3.9 L./min. Pertinent mean values in pe 
tients with ventricular septal defect were: su- 
face area, 1.65 M.?; vital capacity, 101% PN; 
Diogo, 28 ml./min./ mm. Hg (113% PN); heme 
tocrit, 45%; pulmonary flow, 9.7 L./min.; sys 
temic flow 4.6 L./min. Two patients with ver 
tricular septal defect had pulmonary hyperter- 
sion and reduced Diogo. 

The high Duco found in patients with atrial 
septal defect is best explained by the presence of 
increased alveolar capillary surface actively par 
ticipating in diffusion. In patients with atrial 
and ventricular septal defects there is nothing 
to suggest a significant difference in the charac 
ter of the alveolar capillary membrane or in the 
reaction rate of hemoglobin with carbon mor- 
oxide. 


Pulmonary, Left Heart and Arterial Volume 
in Valvular Heart Disease 


By Charles J. McGaff, Anthony D. Jose and 
William R. Milnor. Department of Medicine 
Johns Hopkins University, Baltimore. 


Previous estimates of pulmonary blood 
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volume (PBV) in man have been based on 
measurements of blood volume from pulmonary 
artery to peripheral artery by the Stewart-Hamil- 
ton method (volume = flow X mean transit 
time), with a standardized correction for left 
heart and arterial volume derived from radio- 
logic data. 

Simultaneous left and right heart catheteri- 
zation makes possible a more accurate measure- 
ment of PBV, since consecutive injections of dye 
into left atrium and pulmonary artery, with 
recording of dilution curves from a peripheral 
artery, permits calculation of the mean transit 
time through the lungs alone. 

In 13 subjects with rheumatic disease of 
the mitral or aortic valves, and no overt signs 
of congestive failure, the PBV measured by this 
method averaged 0.371 + 0.040 (SEM) L./M.? 
This is considerably less than previously re- 
ported values in either normal subjects or pa- 
tients with heart disease, although the mean 
combined pulmonary left heart arterial volumes 
in these patients (0.767 + 0.081 L./M.? for 
patients with valvular stenosis, and 1.121 + 
0.063 L./M.? with regurgitation) are similar to 
those reported by others. Our data suggest that 
the pulmonary blood volume is much smaller, 
and the left heart arterial volume larger, than 
previously supposed. The principal error in the 
present method arises from incomplete mixing 
in the left atrium after atrial injection, so that 
the actual pulmonary blood volume may be 
slightly smaller than our measurements indicate. 


The Basic Mechanism of Cardiovascular 
Murmurs 


By David L. Bruns. Department of Medicine, 


Stanford University School of Medicine, San 
Francisco. 


This study was made to investigate the 
validity of the widely held concept that mur- 
murs are due to turbulence in flowing blood, 
and to propose a new theory. 

Recent theoretical and experimental evi- 
dence obtained by workers concerned with 
aerodynamic sound have demonstrated that 
turbulence is an inefficient generator of acoustical 
energy at low velocities of flow. These findings 
ae applied to liquid and blood flow and are 
found to be consistent. 

Using mechanical pumps, both blood and 
water were pulsed through tubing at velocities 
much greater than those required for turbulence 
to appear (Reynolds numbers of 8,000 to 
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15,000). Dye patterns established the presence 
of turbulence. No murmurs were heard or 
recorded. 

By placing a wire in the stream, a pattern 
of fluid flow distinct from turbulence is produced. 
A wake is formed which fluctuates in a nearly 
periodic manner. This is a much more efficient 
generator of sound. Murmurs are found to ac- 
company this type of flow pattern. Similarly, 
orifice flow will produce detectable sound. 

The intensities and frequencies of the sounds 
produced by fluctuating wakes are comparable 
to those found with murmurs. 

The experiments were extended to animals, 
and the results obtained were the same. These 
findings have been found to have a direct appli- 
cation to the problem of poststenotic dilatation. 


Estimation of Mitral Incompetence in Dogs 
by Isotope Dilution Technics 

By Milton N. Luria, James K. Finlayson, George 
R. McGovern, James A. DeWeese, Earle B. 
Mahoney and Paul N. Yu. Departments of 
Medicine and Surgery, University of Rochester 
School of Medicine and Dentistry, Rochester, 
N. Y. 

Utilizing isotope dilution technics, an esti- 
mate of the degree of surgically produced mitral 
incompetence in 30 dogs was attempted. In each 
instance, radio-iodinated (I12%1) human serum 
albumin was injected respectively into the supe- 
rior vena cava (SVC) and left ventricle. Femoral 
arterial blood was sampled through a scintilla- 
tion counter coupled to a photomultiplier and 
a count rate computer with instantaneous in- 
scription of a dilution curve on a direct recorder. 

Dilution curves, electrocardiograms, and 
left. ventricular and left atrial pressure tracings 
obtained before and after creation of the mitral 
incompetence were compared. 

The degree of experimental mitral incom- 
petence was estimated from the pathologic find- 
ings and left atrial pressure changes, and classi- 
fied as None, Minimal, Moderate and Marked. 
Independently, dilution curves were analyzed 
with special reference to (a) time components 
and their ratios, (b) reciprocal of the down 
slope (1/s), and (c) effective stroke volume. 

In dogs with significant mitral incompetence, 
dilution curves were characterized by reduction 
in peak concentrations, prolongation of disap- 
pearance time and ill-defined systemic re-circula- 
tion peaks. Both disappearance and build-up 
times also were prolonged in curves following 
isotope injection into the SVC. 
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Close correlation was found between the 
degrees of mitral incompetence and the following 
changes of the dilution curves: (1) ratio of 1/s 
of the postoperative curve to that of the control, 
(2) ratio of the differences between pre- and post- 
operative disappearance times to that between 
build-up times (A D.T./A B.T.), (3) differ- 
ences between pre- and postoperative passage 
times (A P.T. or A B.T. + A D.T.), and (4) 
differences between pre- and postoperative effec- 
tive stroke volumes. 


The Effects of Mitral Stenosis on 
Severe Aortic Stenosis 


By Gordon Katznelson, Samuel W. Stein and 
Walter H. Abelmann. Thorndike Memorial 
Laboratory, Second and Fourth (Harvard) 
Medical Services, Boston City Hospital, and 
Department of Medicine, Harvard Medical 
School, Boston. 


The coexistence of mitral stenosis has been 
reported to alter the clinical features of aortic 
stenosis. In order to determine the possible 
hemodynamic mechanisms, 16 patients shown 
by left heart catheterization to have nonregurgi- 
tant, severe aortic stenosis, combined with 
severe to moderate mitral stenosis, were com- 
pared with 14 patients with solitary severe aortic 
stenosis. The degrees of stenosis and clinical 
disability were comparable. 

The acrtic mean systolic pressure gradient 
in the solitary group (71 mm.Hg, S.D. 21) was 
significantly higher (p < 0.01) than in the 
combined stenosis group (40 mm.Hg, S.D. 16). 
The aortic valve flow in the solitary group (254 
cc./sec., $.D. 44) was also significantly higher 
(p < 0.05) than in the combined group (197 
cc./sec., §.D. 62). The total left ventricular work 
in the solitary aortic stenosis group (7.01 Kg. 
M./min./M.?, $.D. 1.31) was significantly higher 
(p < 0.01) than in those with severe stenosis 
at both valves (3.87 Kg.M./min./M.?, S.D. 
0.87). The cardiac indices in the combined and 
solitary groups was 2.80 (S.D. 0.92) L./min./ 
M.?, and 3.28 (S.D. 0.67) L./min./M.*, respec- 
tively. 

Left ventricular failure at rest, indicated by 
elevated left ventricular end-diastolic pressure, 
occurred 3 times as frequently in the solitary 
as in the combined group. The symptoms of 
pulmonary congestion were of similar frequency. 

Mitral stenosis, limiting blood flow across 
the mitral valve, lowers the aortic valve pressure 


gradient and flow. The resultant diminished left 
ventricular work may be the physiologic basis 
of the decreased incidence of angina, and of 
left ventricular hypertrophy and failure in pa- 
tients with combined valvular stenosis as com- 
pared with those with solitary aortic stenosis. 


The Hemodynamic Effects of 
Aortic Valvuloplasty 


By William L. Kraus, Donald S$. Dock, Edward 
Woodward, Jr., Florence W. Haynes and 
Lewis Dexter. Departments of Medicine, Peter 
Bent Brigham Hospital and Harvard Medical 
School, Boston. 


Nineteen patients with severe calcific aortic 
stenosis were studied by left heart catheterization 
before and after closed transaortic valvuloplasty. 
Left atrial, left ventricular and brachial arterial 
pressures were measured. Cardiac output was 
determined by the indicator-dilution method from 
left atrial injections of I!*!-tagged human serum 
albumin. Aortic valve areas were calculated by 
the Gorlin formula. The systolic pressure differ- 
ence across the aortic valve was abolished in one 
patient who developed significant regurgitation 
postoperatively. In all others, left ventricular 
systolic pressure was reduced and transvalvular 
systolic pressure difference lowered, although 
significant residual pressure differences persisted. 
The brachial arterial pressure and cardiac out- 
put remained essentially unchanged. The cal- 
culated aortic valve areas preoperatively ranged 
from 0.4 to 0.7 cm.? and postoperatively from 
0.4 to 1.0 cm.?, with the one exception cited 
above. No change of valve area was found in 
3 patients, a decrease in 1 and a small increase 
in the others. The relationship between pressure, 
flow and valve area is as follows: 

Sa Flow 

© = \ Pressure Difference 

Thus, in the presence of unaltered flow, a small 
increase in area may lead to marked reduction 
of the pressure difference across the valve. The 
principal result in the patients studied has been 
partial relief of left ventricular hypertension 
and reduction of left ventricular work. It is 
concluded that this type of surgery is of definite, 
though limited physiologic benefit; the main 
limitations are imposed by the nature of the 
calcified valves and the danger of producing 
regurgitation. 


Cardiac Catheterization, Fluoroscopic, Electro- 
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cardiographic and Kinetocardiographic Study 
of Right Ventricular Hypertrophy 


By E. E. Eddleman, Jr. and H. Duke Thomas. 
Medical Service, V. A. Hospital, and Depart- 
ment of Medicine, Medical College of Ala- 
bama, Birmingham, Ala. 


Thirty-five patients were studied, including 
20 patients with mitral stenosis, 11 with inter- 
atrial septal defect, 2 with isolated pulmonary 
hypertension, and 2 with pulmonic stenosis. 
Twenty-nine % had normal electrocardiograms 
and no demonstrable enlargement of the right 
ventricle on fluoroscopy. In contrast, the low 
frequency precordial movements (kinetocardio- 
grams) were abnormal in every instance. The 
kinetocardiograms in mitral stenosis had a promi- 
nent early systolic outward movement, a small 
inward movement at the onset of ejection, 
and then an outward movement during mid- 
systole. Interatrial septal defects without pul- 
monary hypertension revealed a prominent early 
systolic outward movement, followed by a 
marked inward movement during ejection; those 
with reversed flow and pulmonary hypertension 
had patterns like those of mitral stenosis. Ratio 
obtained by dividing the amplitude of the initial 
outward movement by the systolic retraction 
separated right ventricular flow loads from pres- 
sure loads. The ratio was one or greater in mitral 
stenosis, less than one in interatrial septal de- 
fects without pulmonary hypertension, and one 
or greater in interatrial septal defects with pul- 
monary hypertension. The differences also can 
be expressed by the duration of the outward 
movement. Mitral stenosis had a range of .30 to 
AO sec., interatrial septal defects without pulmon- 
ary hypertension from .08 to .26 sec., and inter- 
atrial septal defects with pulmonary hypertension 
30 sec. or greater. The duration in all patients 
was significantly prolonged over the normal mean 
of .029 sec. (S.D. of .013 sec.). Thus the kineto- 
cardiograms were abnormal in all patients studied 
and differed significantly from those of normal 
subjects. The kinetocardiogram also offers a 
means of separating right ventricular flow loads 
from right ventricular pressure loads. 


“Cor Pulmonale” Produced in Dogs 
by Large Pneumothoraces 


By Kaye H. Kilburn. U. S. Army Medical Re- 
search and Nutrition Laboratory, Fitzsimons 
Army Hospital, Denver. 
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Defective air distribution and lung deformity 
produced by pneumothorax were maintained for 
6 hours in pentobarbitalized dogs to approximate 
the cardiopulmonary defects of obstructive pul- 
monary emphysema. Oxygen and CO, contents 
of expired and alveolar air and arterial and 
venous blood, ventilatory minute volume, O, 
consumption, diffusing capacity for carbon mon- 
oxide, cardiac output (direct Fick) and pul- 
monary and systemic vascular pressures were 
measured in 16 dogs before, and immediately and 
at 3 and 6 hours after, pneumothoraces equal to 
two functional residual capacities, measured by 
an open circuit helium method. After pneumo- 
thorax, all dogs hyperventilated. 

Maximal responses were seen at 3 to 6 
hours and included increased respiratory rate, 
14 to 90/min. mean difference (m.d.) and 
volume 6.2 L./min. (m.d.); oxygen consump- 
tion, 46 ml./min. (m.d.); and pH from 7.42 to 
7.54, Arterial oxygen content fell 3.3 vol.% 
(m.d.), and A-V differences increased 3.1 vol. % 
(m.d.); pCO, fell 22 mm. Hg (m.d.), and alveo- 
lar O, fell 15 mm. Hg (m.d.). Cardiac output 
was maintained (mean 2.64 L./min.), but carbon 
monoxide diffusing capacity fell from 12.47 ml./ 
min./mm. Hg to 5.7 ml./ min./mm. Hg. Pul- 
monary artery pressure rose 9 mm. Hg (m.d.) 
from a mean of 17 mm. Hg. These changes 
mimicked human pulmonary emphysema. 

After 3 hours, 6 dogs ceased hyperventila- 
ting. Oxygen saturation and pH fell, and pCco, 
and pulmonary artery pressures increased, but 
cardiac output fell, resembling “cor pulmonale.” 
Pressure breathing and digitalization restored 
cardiac compensation, while dogs died if these 
measures were not utilized. 


Clinical and Cardiodynamic Effects of Ad- 
renocortical Steroids in Congestive Heart 
Failure 


By Murray A. Greene, Arthur Gordon and 
Adolph J. Boltax. Department of Medicine, 
Bronx Hospital, New York City. 


This study is concerned with the effects of 
adrenocortical steroids in patients with conges- 
tive heart failure and with mechanisms in edema 
formation. 

Nine adults with heart failure were studied 
during a steady clinical state (5 to 7 days), 
during 13 to 16 days of prednisone (6 patients) 
or triamcinolone (3 patients) administration, 
and in some subjects following steroid with- 
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drawal. Daily determinations of fluid balances 
were made. Standard right heart catheterizations 
and measurements of blood volumes were per- 
formed prior to and at the termination of therapy. 

Three types of responses to steroids oc- 
curred: (A) In 5 patients accentuation of sub- 
jective and objective manifestations of heart 
failure and increased fluid retention occurred. 
Four of them developed precarious clinical con- 
ditions during steroid therapy, requiring merc- 
urial diuretics, but with poor results. In general, 
cardiodynamic status at the termination of steroid 
therapy correlated well with clinical status. (B) 
In 3 patients no change in clinical status occurred. 
Some depression in urinary Na and Cl excretions 
was noted during therapy. Cardiodynamics were 
unaltered, except for an unexplained decrease 
in right ventricular end-diastolic pressure in 
one patient. (C) In one patient improvement 
occurred in clinical state and cardiodynamics, 
despite decreased urinary volumes. This was the 
only subject with primary lung disease (emphy- 
sema) and cor pulmonale. 

These studies suggest that corticosteroids 
are generally detrimental in uncomplicated con- 
gestive heart failure. Greater deterioration ap- 
peared to occur in subjects (Group A) having 


more severe degrees of decompensation, sug- 
gesting that exogenous fluid-retaining influences 
were added to endogenous fluid-retaining forces, 
resulting in further accumulation in a circula- 


tory system already burdened by hypervolemia. 


Recent Observations on Digitalis Intoxication 


By Paul L. Rodensky and Fred Wasserman. V. A. 
Hospital, and University of Miami School of 
Medicine, Coral Gables, Fla. 


The incidence of digitalis intoxication in a 
general hospital appears to be considerably 
higher than has generally been reported. During 
the interval from July 1, 1958 to February 15, 
1959, all patients with digitalis intoxication were 
analyzed. 

Fifty-one patients with 60 separate episodes 
of digitalis intoxication were studied. Ten pa- 
tients were initially hospitalized for severe digi- 
talis poisoning. All but 1 patient observed had 
manifest evidence of various types of organic 
heart disease. Predisposing and precipitating fac- 
tors were apparent in many patients. Seventeen 
patients were taking chlorothiazide; 18 others 
were receiving mercurial diuretics. Thirteen pa- 


tients were found to have chronic lung disease; 
6 were azotemic, and 8 patients were observed 
during the acute phase of a myocardial infarc. 
tion. Thirty-seven episodes occurred while 
patients were receiving short-acting digitalis 
preparations; 4 were on moderately long-acting 
digitalis; 19 were on long-acting digitalis. 

The arrhythmias observed ranged from 
multiple, multifocal premature ventricular con- 
tractions to complete A-V heart block. Low 
serum potassium levels coincident with the onset 
of the electrocardiographic and clinical mani- 
festations of digitalis intoxication were observed 
in 32 patients. 

Treatment consisted of cessation of digitalis, 
the use of intravenous potassium salts (23 pa- 
tients) or oral potassium chloride (18 patients). 
In one patient with complete heart block, 
sympathicomimetic amines were successfully 
used. Seven of the 51 patients died as a result 
of digitalis poisoning (13.7%). Five additional 
patients died of their underlying illnesses fol- 
lowing restoration to a normal sinus mechanism. 
In the remaining 39 patients, early recognition 
and judicious therapy resulted in gratifying 


recovery. 


The Use of Relaxin in the Treatment of 
Arteriosclerosis Obliterans 


By Gus G. Casten and Hugh R. Gilmore, III. Re- 
search Department, Miami Heart Institute, 
Miami Beach, Florida, and Department of 
Medicine, University of Miami School of Med- 
icine, Miami, Fla. 


Previous reports from this laboratory have 
demonstrated the beneficial effects of relaxin in 
the therapy of ischemic ulcerations and vaso- 
spastic phenomena due to scleroderma. This has 
prompted our study of the effects of relaxin in 
10 patients with arteriosclerosis obliterans re- 
fractory to conventional therapy. 

Surface skin temperature under conditions 
of maximal vasodilation was used as a measure 
of blood flow to the toes. The mean pretreat- 
ment skin temperature of 13 abnormal limbs was 
28.0 C. (normal range 31.0 C. + 1). Continu- 
ous relaxin therapy (7.5 mg. to 20 mg., intra- 
muscularly daily) coupled with estrogen “prim- 
ing” (Premarin 1.25 mg., 3 times weekly) was 
given. Measurements at intervals of 1 month 
revealed a progressive rise. After 3 months of 
therapy the mean level had increased to 31.1 C. 
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(p < 0.001), and every limb studied showed 
an increase in temperature. This improvement 
appears to be maintained in patients studied up 
to 12 months, provided that adequate dosage 
of relaxin is given. Discontinuation of therapy 
is followed by return to pre-treatment values. 
Clinical improvement as demonstrated by healing 
of ischemic ulcers, disappearance of rest pain 
and reduction in claudication has been apparent 
in all patients and striking in some. 

Relaxin, the “third hormone of pregnancy,” 
exerts a known effect on connective tissue and 
presumably alters collagen. The manner in which 
relaxin produces an increase in blood flow to 
an ischemic extremity is unknown. Over 40 pa- 
tients have been treated with relaxin during 
the past 4 years, and no serious undersirable 
side effects have occurred. This hormone offers 
promise in the therapy of obliterative vascular 
disease. 


Observations on the Korotkoff Sounds 


By David H. Lewis and Sami A. Khalil. Division 
of Cardiology, Philadelphia General Hospital, 
Philadelphia. 


The purpose of this study was to reinvesti- 
gate the Korotkoff sounds using the recently 
available technic of intravascular phonocardio- 
graphy. During the course of clinical procedures 
requiring arterial catheterization, opportunity 
was taken to record acoustic phenomena from 
within the brachial artery. This was done along 
with brachial artery pressure, cuff pressure and 
sounds from the surface of the arm using a 
standard sphygmomanometer cuff. 

During deflation of the cuff from a level 
above systolic pressure, intravascular sounds 
appear distal to the cuff with the first pulse of 
blood. These sounds occur with the sharp ris- 
ing phase of the pressure and resemble ejection 
sounds noted in central vessels. They occur with 
each pulse until the diastolic pressure is reached 
and then disappear, though they may not with 
severe aortic insufficiency. These sounds are 
either inaudible or barely audible above the 
level of the cuff. Auscultation on the surface 
distal to the cuff reveals sounds ordinarily with 
the first pulse of blood, which may become in- 
audible at a variable level above the diastolic 
pressure. The graphic representation of these 
sounds may still be noted at this level and may 
persist down to the diastolic level. 
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The results suggest that the production of 
the Korotkoff sounds depends on vessel disten- 
tion by a pulse of blood and that, under the 
proper circumstances, they reveal, by their onset 
and offset, the systolic and diastolic pressures. 
The Korotkoff method appears reliable in prin- 
ciple but may suffer because of poor transmission 
of sounds from site of origin to site of registration. 


Blood Pressure Correlates in 
Hypertensive Patients 


By John R. Caldwell and Irving T. Gilson. Hyper- 
tension Division, Department of Medicine, 
Henry Ford Hospital, Detroit. 


Variability of casual blood pressures (CBP) 
encourages a search for a method of estimating 
the usual blood pressure 24 hours a day. Basal 
blood pressures (BBP) were determined by a 
method described elsewhere by one of us (JRC). 

In 37 ambulatory patients a CBP was com- 
pared with a BBP. The mean absolute difference 
was 40 + 22 mm. Hg systolic and 18 + 12 mm. 
Hg diastolic. 

In 47 hospitalized patients, 4 daily readings 
in the Ist week were averaged and compared 
with averages of one or more BBP’s done during 
the first 3 days. The mean absolute difference 
was 22 + 11 mm. Hg systolic and 10 + 12 
mm. Hg diastolic. 

Seven ambulatory patients had home blood 
pressure recordings twice daily for 19 weekly 
periods of observation. Weekly averages of these 
readings were compared with a single BBP done 
in the clinic during the same week. Mean ab- 
solute difference was 8 + 7 mm. Hg systolic 
and 6 + 8 mm. Hg diastolic. 

In all groups the average BBP was lower 
than averages of blood pressure obtained by 
other methods. The greatest differences were 
observed between CBP and BBP. A closer cor- 
respondence of weekly averages of hospital 
readings and BBP’s was noted. BBP’s very 
closely approximated the averages of weekly, 
home-recorded blood pressures (no difference 
considering technical error of sphygmomano- 
metry). 

This method of basal blood pressure deter- 
mination offers a brief, practical way of esti- 
mating the average blood pressure. 


The Effect of Rapid Whole Blood Infusion and 
of Noradrenalin on the Post-Hypothermic 
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Circulation of the Chloralosed Dog 


By Emil Blair. Department of Thoracic Surgery, 
University of Maryland School of Medicine, 
Baltimore. 


The post-hypothermic (rewarmed) chlora- 
losed mongrel dog exhibits an acute circulatory 
insufficiency as demonstrated primarily by a re- 
duced cardiac output (Q) with an increased 
A-V O, difference. The present study was de- 
signed to probe for the possible etiology of the 
insufficiency: (a) myocardial (rapid overloading 
of a failing heart would likely throw it further 
into frank failure); or (b) peripheral (restora- 
tion of vascular tone with a pressor agent and 
hence mobilization of blood to enhance venous 
return); or (c) both. 

After establishment of normothermic con- 
trols, the above assumptions were tested as fol- 
lows: I.—Infusion of an estimated 4% of blood 
volume (by weight) directly into the right 
atrium in an average time of 5 minutes. II.— 
Noradrenalin (NA) drip .19 to 1.0 ug./Kg.) 
into a peripheral vein. Indication of an adequate 
response to NA was elevation of mean arterial 
B.P. accompanied by a bradycardia. Cardiac 
output was determined by the direct Fick method 
with blood O, content analyzed with the Van 
Slyke, and expired air O, with the Scholander. 
Chloralosed animals, 18 to 25 Kg. in weight, 
were cooled and maintained at 30 C. for 1 hour 
and subsequently rewarmed via the surface im- 
mersion technic. 

Results. Post-hypothermic transfusion: no 
immediate alteration, but 1 hour after transfu- 
sion a further reduced Q and increased A-V O, 
difference. Post-hypothermic NA drip: return 
of Q and of A-V O, difference to normal with 
reappearance of the insufficiency after NA was 
discontinued. 

Of particular note was the ability of the 
rewarmed heart to accommodate the sudden 
load. This, together with restoration of adequate 
circulation by NA infusion, suggests the insuffi- 
ciency was of peripheral (reflex) origin. 


Renin Tachyphylaxis and Noradrenaline 
Failure of Response 


By H. G. Langford and F. Allison, Jr. Depart- 
ment of Medicine, University of Mississippi 
Medical Center, Jackson, Miss. 


Infusion or repeated injection of renin pro- 


duce decreasing response (tachyphylaxis). Ex. 
haustion of renin substrate has been disproved 
as an obligatory component. It has been sug- 
gested that, as in ephedrine tachyphylaxis, total 
peripheral resistance (TPR) remains elevated 
and cardiac output falls. 

In this study, cardiac output (C.O.) by dye 
dilution, blood pressure (B.P.) and response to 
angiotension and epinephrine has been deter- 
mined before, at the peak of pressor response 
and when B.P. returned to basal levels. TPR 


was calculated as ae. 
C.O 


The hemodynamic response to renin infu- 
sion (7 dogs) and repeated renin injection (5 
dogs) has been studied. As the B.P. falls to 
control level during renin infusion, TPR de- 
creases from .0896 mean at peak pressure to 
.0583, slightly above control level of .0536. 
There was considerable scatter, with the fall of 
B.P. in some animals being accompanied by 
marked fall in C.O., and in others by mainten- 
ance of C.O. The repeated renin injections at 
peak B.P. showed a TPR of .0772 falling to 
.0376 after the last injection, which produced no 
B.P. increase. Angiotensin response was markedly 
reduced, and epinephrine response unchanged. 

The results were compared with the changes 
produced by infusing 7 to 60 ug./Kg./min. nor- 
epinephrine (7 dogs). In these animals, B.P. 
fell from peak levels despite continued infusion, 
reaching basal levels in 25 to 40 minutes. TPR 
increased from .0474 at peak pressure to .0915. 

The above suggested that during renin in- 
fusion 2 mechanisms joined to bring B.P. back 
to basal levels: (A) “cardiovascular failure of 
response” as in noradrenaline infusion, and (B) 
blockade of pressor action of angiotensin, as in 
repeated renin injections. 

To determine directly the vascular response 
during renin infusion, 6 rabbits have been 
studied, using the ear-chamber technic. At peak 
pressure rise, arteriolar caliber is reduced by 
40 to 50%. Despite continued renin infusion, the 
arterioles returned almost to basal caliber con- 
commitant with the drop in B.P. 

The abolition of pressor response to angio- 
tensin raised the possibility that a circulating 
angiotensin antagonist may have developed. Us- 
ing a rat assay, it was found that plasma from 
tachyphylactic animals decreased the pressor 
response to angiotensin significantly more than 
control plasma. 
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A Comparison of the Peripheral Vascular 
Effects of Certain Sympathomimetic Amines 


By Craig Borden and Francis J. Haddy. Medical 
Service, V. A. Research Hospital, and Depart- 
ments of Medicine and Physiology, North- 
western University Medical School, Chicago. 


Pressor agents in frequent clinical use were 
studied in the foreleg preparation of the dog 
(Circ. Res. 5:247, 1957) to determine: (a) 
whether their pressor actions result from peri- 
pheral effects, (b) the sites of the effects and 
(c) their relative potency. Levophed, Aramine 
and Wyamine, in randomized sequence, were in- 
fused into the brachial arteries of 10 dogs. Blood 
flow in the brachial artery was held constant at 
90 cc./min. Steady state pressures were meas- 
ured in the brachial artery, small artery, small 
vein and cephalic vein. Small arterial pressure 
rose 29 mm. Hg during infusion of 0.4 yg. 
Levophed base/min. During infusion of 0.4, 1.3 
and 3.2 wg. Aramine base/min., the pressure 
rises were 6, 17 and 45 mm. Hg, respectively. 
During infusion of 0.4, 1.3, 3.2 and 9.6 yg. 
Wyamine base/min., the changes were —3, —1, 
+11 and +21 mm. Hg, respectively. Similar 
pressure changes occurred in the brachial artery, 
but aortic and venous pressures were unchanged. 
The effect disappeared within 2 minutes of 
stopping the Levophed infusion but persisted as 
long as 20 minutes with the other 2 agents. 

These studies indicate that each agent is a 
peripheral constrictor and that, with the infu- 
sion rates utilized, the constriction is limited to 
the arteriole. In terms of weight of the base, 
Levophed has approximately 5 times the activity 
of Aramine and 27 times the activity of Wya- 
mine. However, the action of Wyamine and 
Aramine is more prolonged than that of nor- 
epinephrine. Studies are in progress on Neo- 
synephrine, Vasoxy] and Isuprel. 


Diagnosis of Pheochromocytoma by Determina- 
tion of Urinary 3-Methoxy, 4-Hydroxymandelic 
Acid 

By Stanley E. Gitlow, Sarah Khassis, Gerald 
Cohen and Milton Mendlowitz. Mount Sinai 
Hospital, and College of Physicians and Sur- 
geons, Columbia University, New York, N. Y. 


The metabolic pathways for the degrada- 
tion of epinephrine and norepinephrine have 
been clarified by the recent investigations of 
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Armstrong et al., Axelrod, and Sjoerdsma et al. 
These studies suggest that the diagnosis of 
pheochromocytoma may be facilitated by analy- 
sis for the phenolic compounds: 3-methoxy, 4- 
hydroxymandelic acid (VMA) or 3-methoxy, 
4-hydroxyphenylethanolamine (NM) and its N- 
methylated congener (M), which are the meta- 
bolic biproducts of catecholamine metabolism. 

Procedures for analysis of NM and M are 
not as well perfected as M.D. Armstrong’s un- 
published technic for determining VMA, which 
was used with minor modifications: acid hydro- 
lyze a volume of urine equivalent to 0.5 mg. of 
creatinine, extract with ethyl acetate, evaporate, 
dissolve in ethanol, reconcentrate, spot on corner 
of 1’ x 1’ square of filter paper and chromato- 
graph bidirectionally in isopropanol: water: 
NH, (40:9:1) and benzene: propionic acid: 
water (20:14:1). Color development with di- 
azotized p-nitroaniline yields a purple spot for 
VMA with R; values of .27 (isopropanol: NHg 
system) and .15 (benzene: propionic acid sys- 
tem). Comparison of the unknown with VMA 
standards simultaneously spotted on each chrom- 
atogram yields a preproducible accuracy of 0.1 
BE: 

Twenty subjects with no evidence of pheo- 
chromocytoma excreted 1 to 3 ug. VMA/mg. of 
creatinine. Urine samples from 24 patients with 
surgically-proven pheochromocytomata revealed 
7.5 to 40 pg. VMA/mg. of creatinine (4.4-187 
mg. VMA/24 hrs.) and 0.08 to 6.9 yg. catechol- 
amines/mg. of creatinine (83 to 5500 yg. cate- 
cholamines/24 hrs.). Urine specimens from 
patients with pheochromocytomata contained 5 
to 25 times as much VMA as catecholamines. The 
relative ease and reproducibility of VMA urinary 
analysis along with its diagnostic accuracy make 
it a useful procedure for the diagnosis of pheo- 
chromocytoma. 

The Effect of Atropine on the Flow-Time-Pres- 
sure Relationships in the Central and Peri- 
pheral Venous Circulations 


By Ralph J. Gorten, Arnold M. Weissler and J. 
Caulie Gunnells. Duke University Medical 
Center, Durham, N. C. 


Atropine increases cardiac output and de- 
creases central venous pressure (CVP). Flow- 
time relationships in venous and central circula- 
tion before and after atropine administration 
have been studied. 
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Time concentration curves were determined 
from brachial arterial samples in supine, post- 
absorptive, young adult male subjects, following 
the simultaneous injections of indicator sub- 
stances into the superior vena cava (T-1824) 
and an antecubital vein (iodinated I!%1 albumin) 
before and 2 to 4 minutes after atropin sulfate 
(2 mg. intravenously). Simultaneous outputs 
and mean circulation times (MCT) from central 
and peripheral venous sites were calculated. 

In 7 studies, in which simultaneously de- 
termined outputs from 2 injection sites agreed 
within 10%, atropine-induced augmentation aver- 
aged 46% (range 24 to 74%) over an average 
control index of 3.3 L./min./M.? (range 3.1 to 
3.8) at a time when CVP diminished an average 
2.0 mm. Hg (range 0.3 to 3.4). When indicator 
was injected into antecubital vein, atropine 
shortened the MCT out of proportion to the 
increased cardiac output; with central injection, 
these 2 factors changed to the same degree. The 
amount of shortening of the MCT from the ante- 
cubital vein correlates well (r = 0.73) with 
accompanying falls in CVP. This finding indi- 
cates either a decrease in venous volume be- 
tween the 2 injection sites or an uneven effect 
of atropine on the circulation, so that the rate 
of flow at the site of injection is increased out 
of proportion to the actual measured flow. If 
this effect is a true volume shift, values in our 
study indicate this to be a decrease of 474 cc. 
(range 260 to 710). 


Reflex Venomotor Alterations During 
Exercise and Hyperventilation 


By Francis L. Merritt, Jr. and Arnold M. Weiss- 
ler. Department of Medicine, Duke University 
School of Medicine, Durham, N. C. 


The vascular system of a forearm was iso- 
lated from the general circulation by a pneumatic 
cuff on the brachium inflated to suprasystolic 
levels. Pressure changes in such a segment are 
a reflection of reflex vasomotor activity. Simul- 
taneous observations of pressure in such an 
isolated forearm venous segment and in the 
opposite antecubital vein and brachial artery 
were made in 14 normal subjects during a 15- to 
30-second interval of leg exercise on a bicycle 
ergometer. 

In each subject, an immediate pressor re- 
sponse in the isolated vein segment was noted 
with the beginning of exercise, reaching a peak 


level of 5 to 23 cm. water (ave. 10 cm.) in 10 
to 30 seconds and continuing for 10 to 30 
seconds after completion of exercise. Venous 
pressure changes in the opposite unisolated ante- 
cubital vein were of similar direction but lesser 
magnitude. 

To separate the effects of some of the known 
components of exercise, observations of veno- 
motor changes were made during hyperventila- 
tion, single deep inspiration, passive leg motion, 
emotional anticipation of exercise and reactive 
hyperemia of the lower extremities. Only hyper- 
ventilation and single deep inspiration elicited 
consistent veno-constrictor activity, the magni- 
tude of which approached but did not equal that 
seen during exercise. In 3 subjects an infusion of 
a ganglionic blocking agent (Arfonad) resulted 
in marked attenuation or complete obliteration 
of the reflex responses. 

The present observations lend further evi- 
dence for the active participation of venomotor 
reflexes in the cardiovascular adaptations to 
suddenly altered peripheral demand. 


The Effect of Mephentermine Administration 
on Peripheral Venous Tone 


By A. W. Horsley and John W. Eckstein. Cardio- 


vascular Research Laboratories, Department 
of Internal Medicine, State University of Iowa 
Hospitals, Iowa City. 


Changes in arterial blood pressure with 
administration of a pressor amine may depend 
in part on the peripheral venous response to 
the drug. This study was done to determine the 
effect of mephentermine on peripheral venous 
tone. 

Normal young men were studied in the 
supine position. Venous pressure-volume curves 
were obtained plethysmographically from the 
right forearm (J. Clin. Invest. 37:956). Pres- 
sure was measured in the antecubital vein of 
the dependent left arm. Observations were made 
before and after intravenous injection of mephen- 
termine sulfate (18 to 25 mg.). 

Active venous constriction, an increase in 
venous pressure and a fall in forearm venous 
blood volume occurred in each of 9 subjects. 
The forearm venous volume at a transmural 
venous pressure of 30 mm. Hg averaged 4.6 ml./ 
100 ml. of tissue during control periods and 38 
ml. after mephentermine (p < 0.01); venous 
pressure increased from an average of 13.7 mm. 
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Hg to an average of 15.4 mm. Hg (p < 0.01). 
The forearm venous blood volume which existed 
at naturally occurring levels of transmural venous 
pressure averaged 3.1 ml./100 ml. of tissue 
during control periods and 2.6 ml. after drug 
administration (p < 0.01). 

In these experiments mephentermine caused 
blood to be “pushed” from the extremities be- 
cause of active venous constriction. Such an 
action might serve to increase the amount of 
blood available to the heart and thus maintain 
cardiac output and arterial blood pressure. 


Cardiopulmonary Studies in Scleroderma 


By Marvin A. Sackner, Philip Kimbel, Elinor M. 
Glauser and David H. Lewis. Division of 
Cardiology, Philadelphia General Hospital, 
and Department of Physiology and Pharma- 
cology, Graduate School of Medicine, Univer- 
sity of Pennsylvania, Philadelphia. 

The present study was undertaken to assess 
the cardiopulmonary dynamics in 9 patients with 
scleroderma. All had dyspnea. Atrial arrhythmias, 
cardiomegaly and roentgenographic evidence of 
minimal pulmonary fibrosis were common. One 
patient had relatively normal pulmonary func- 
tion studies, while 8 showed evidence of re- 


strictive lung disease as characterized by de- 
creased inspiratory capacity, borderline or low 
vital capacity, and borderline or low total lung 
capacity. Lung compliance, measured in 4, was 


significantly reduced. Airway resistance was 
normal in 3 and slightly elevated in 1. The dis- 
tribution of inspired air was normal in 7 out of 
9. Maximum breathing capacity was variable. 
Cardiac catheterization was normal in 1, and in 
3 others showed moderately low cardiac output 
which increased with exercise, slight elevation 
of pulmonary artery pressure, moderately in- 
creased pulmonary vascular resistance, normal 
wedge pressure and normal right ventricular 
pressure contour. One patient with decreased 
diffusing capacity had arterial oxygen unsatura- 
tion at rest, which decreased further with exer- 
cise. There was reduced diffusing capacity in 2 
with normal arterial oxygen saturation on exer- 
cise. 
Our data indicate that when scleroderma 
affects the cardiopulmonary system it may cause 
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one or more of the following abnormalities: re- 
strictive lung disease, an alveolar-capillary block 
and/or reduction in the pulmonary capillary bed 
and an increase in pulmonary vascular resistance. 
The absence of a diastolic restrictive phenomenon 
and the increase in cardiac output with exercise, 
suggest that myocardial fibrosis, if present, was 
not hemodynamically significant. 


The Cardiovascular Effects of 
Phenmetrazine in Man 


By Lucian Fletcher, Jr., Seta Torosdag and J. 
Marion Bryant. Department of Medicine, New 
York University Post-Graduate Medical School, 
and Fourth (N.Y.U.) Medical Division, Belle- 
vue Hospital, New York. 


Phenmetrazine (Preludin), a compound 
chemically and pharmacologically related to 
dextroamphetamine, has previously been reported 
as maintaining an anorexic effect as potent as 
dextroamphetamine, without the same degree 
of pressor, cardio-acceleratory or myocardial ir- 
ritating effects of the latter drug. This premise 
has been investigated by the following two-fold 
program: 

1. The acute cardiovascular effects of 
phenmetrazine were studied in 10 patients with- 
out heart disease and in 10 patients with auricu- 
lar fibrillation. Continuous electrocardiographic 
and blood pressure observations were used to 
monitor the intravenous effects of the two drugs. 
The drug effect on the fibrillating auricle was 
observed. 

2. The long-term effect of phenmetrazine 
was observed in 10 obese patients over periods 
of 8 to 20 weeks. Similar observations were 
noted on 10 non-obese hypertensive patients. | 

In summary it was found that: (1) The 
cardiovascular effects of phenmetrazine are mild 
in comparison with those of dextroamphetamine. 
(2) No untoward reactions were noted in the 
obese hypertensive patients, except for one pa- 
tient who complained of symptoms of palpita- 
tions, and, therefore, (3) it is suggested that 
the cardiovascular effects are clinically negligible 
in the presence of hypertension, so that this 
drug can be used with safety in hypertensive 
patients with or without heart disease. 





























































































































































































































The Response of Patients with Panhypo- 
pituitarism to the Infusion of 3% Saline 
Solution 


By Anne P. Forbes and Jane Claffey. Department 
of Medicine, Massachusetts General Hospital, 
Boston. 


Patients with anterior pituitary insufficiency, 
whether or not they have clinical diabetes in- 
sipidus, respond to the infusion of hypertonic 
saline (Hickey Hare test) with a diuresis. This 
phenomenon, sporadically referred to by others, 
was found in 8 consecutive cases of panhypo- 
pituitarism, only 2 of whom had polyuria and 
polydipsia. In all, diuresis occurred during the 
infusion and lasted at least 30 minutes afterward. 
The urine became more dilute in all and hypo- 
tonic to the serum in most. A treated Addisonian 
responded with a normal antidiuresis, but corti- 
sone did not reverse the abnormality in pan- 
hypopituitarism, nor did performing the test at 
night, although both these measures increased 
pre-infusion urine flow. The same salt load ad- 
ministered as normal saline 3.3 times as fast gave 
equally great diuresis. Addition of pitressin at 
a rate of 200 milli units/hr. to either infusion 
supressed diuresis. Thus the diuresis is probably 
not an osmotic one. On 18-hour dehydration all 
patients (but 1) excreted concentrated urine 
at a serum osmolarity lower than that found 
during hypertonic saline infusion, evidencing 
ability to produce endogenous ADH. Positive 
water tests suggest that decreasing serum osmo- 
larity does not inhibit ADH in panhypopituitar- 
ism. The above studies with hypertonic infusions 
also suggest that ADH production is not regu- 
lated by changes in serum tonicity in these pa- 
tients but by changes in the volumes or relative 
volumes of the tissue spaces. 


Effect of 17a-Methyl-19-Nortestosterone 
Administration on Thyroid Function 


By Elaine Bossak Feldman, Anne C. Carter and 
Jacob Robbins. State University of New York, 
College of Medicine, New York City; Kings 
County Hospital Center, Brooklyn, N. Y.; and 
National Institute of Arthritis and Metabolic 
Diseases, National Institutes of Health, Be- 
thesda, Md. 


Various parameters of thyroid function were 
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studied in 16 euthyroid postmenopausal women 
with metastatic breast carcinoma, treated with 
oral 17a-methyl-19-nortestosterone (17-MNT), 
30 mg. daily. Levels of serum protein-bound 
iodine (PBI) and cholesterol were measured, 
and determinations of 24-hour thyroidal [1% 
uptake and basal metabolic rate were performed. 
Thyroxine-binding protein studies were carried 
out in 3 patients. 

PBI levels fell in all patients from a mean 
control of 7.7 pg.% (range 6.1 to 10.4 yg%) 
to an average level of 3.3 wg.% (range 2.1 to 
4.4 wg.%) after a mean cumulative dose of 1560 
mg. With discontinuance of 17-MNT, PBI levels 
gradually returned to control values. Serum 
thyroxine-binding protein, studied after 5 to 
9 weeks of therapy, fell from a mean control 
level of 0.44 to 0.074 yg./cc. serum. Calculated 
free thyroxine concentration on therapy increased 
3-fold over control values. 

Twenty-four-hour thyroidal I!%! uptake av- 
eraged 25% (range 19 to 36%) before and 22% 
(12 to 55%) after therapy. In 5 patients treated 
for 7 weeks, mean serum cholesterol levels were 
228 mg.% before and 220 mg.% after therapy. 
In 8 patients treated for 3 months, mean serum 
cholesterol increased from a mean control level 
of 238 mg.% to a peak of 380 mg.%. All but 
one developed hyperbilirubinemia. Hyperbiliru- 
binemia and hypercholesteremia rapidly reversed 
after stopping 17-MNT. 

The basal metabolic rate rose in 2 patients. 
All patients remained clinically euthyroid. 

Administration of 17-MNT to euthyroid 
women results in marked depression of PBI and 
thyroxine-binding protein, and increased free 
thyroxine without apparent alteration in thyroid 
gland function clinically. 


In Vitro Metabolism of D-Thyroxine 


By Frank C. Larson, Kenkichi Tomita and 
Edwin C. Albright. Department of Medi- 
cine and Institute for Enzyme Research, 
University of Wisconsin, Madison, Wis. 


This study was designed to compare the 
metabolism of d- and |-thyroxine by enzyme 
systems prepared from rat kidney. Deiodina- 
tion of |-thyroxine to |-triiodothyronine by kid- 
ney slices and conversion of these compounds 
to tetraiodothyroacetic and __triiodothyroacetic 
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acid, respectively, by kidney mitochondria were 
reported previously. 

Slices were incubated in Krebs-Ringer phos- 
phate buffer containing 0.01 yg. of I'*-labelled 
d- or ]-thyroxine. After incubation, the slices were 
homogenized, extracted with ammoniacal butanol 
and chromatographed with marker triiodothy- 
ronine, using T-amyl alcohol—-2N NH, OH. Ra- 
dioactivity was localized with a scanner and 
position of marker triiodothyronine determined 
with 4 aminoantipyrine. Mitochondria were iso- 
lated, disrupted in a sonic oscillator, centrifuged 
and dialyzed. The enzyme system obtained was 
incubated with phosphate buffer, DPN, and 0.1 
yg. of I'81-Jabelled I-thyroxine as an internal 
control. Stereoisomers of thyroxine (1.5 mg. 
each) were used as substrate. Extraction and 
chromatography were as described above, except 
that no marker compounds were used. 

With slices, d-thyroxine, unlike 1-thyroxine, 
was not deiodinated to triiodothyronine. With the 
mitochondrial enzyme d-thyroxine was unaltered 
while 1-thyroxine was actively converted to tetrai- 
odothyroacetic acid. 

To explain the long latent period attending 
thyroxine action in vivo, it has been proposed 
that it undergoes chemical transformation before 
becoming active at the cellular level. Deiodina- 
tion and alterations in the alanine side chain 
are reactions possibly involved. The physiologic 
significance of this pathway of thyroxine metab- 
olism is enhanced by the present finding that 
the inactive stereoisomer, d-thyroxine, is not a 
substrate for these enzymatic reactions. This 
could account for the metabolic inactivity of d- 
thyroxine. 


Rapid Estimation of Thyroxine Binding by the 
Thyroxine-binding Protein and Prealbumin, 
and its Clinical Application 


By J. Thomas Dowling, John Nicoloff and Ruth 
Nicoloff. V. A: Center, Los Angeles; Depart- 
ment of Medicine, U.C.L.A. Medical School; 
and Permanente Foundation. 


Need has existed for simple methods for 
estimating the thyroxine-binding activity of the 
principal binding proteins of plasma: the inter- 
alpha thyroxine-binding protein (TBP), and the 
newly described thyroxine-binding prealbumin 
(TBPA) (Ingbar). In vitro technics employing 
tissue uptake of labeled thyroxine or triiodothy- 
ronine fail to discriminate between individual 
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changes in TBP and TBPA. Electrophoretic as- 
says are sufficiently arduous to preclude their 
routine use. The capacity of several ion exchange 
resins to remove thyroxine from serum held 
promise for fulfilling this need. 

The reciprocal of the uptake of tracer 
amounts of labeled thyroxine from 0.5 ml. serum 
by 100 mg. of the anionic Dowex 2-X8 (Dow-2), 
chloride form, correlated with the electrophoreti- 
cally determined saturation capacity of TBP 
(r = 0.86, P < 0.01). Although influenced by 
serum albumin levels, binding of thyroxine by 
the cationic Dowex 50W-X4 (Dow-50), sodium 
form, correlated with the electrophoretically 
determined capacity of TBPA (r = 0.77, P < 
0.01). No correlation was found between Dow- 
2 and TBPA and Dow-50 and TBP. Uptakes 
approached maxima after 1 hour, the standard 
incubation period, and increased with exogenous 
PBI enrichment. Twenty duplicate samples 
could be assayed in 3 hours, contrasted to the 
8 days required for electrophoretic analyses. 

Values by this method, verified electro- 
phoretically, agreed with earlier described TBP 
alterations found in pregnancy, sick patients and 
in nephrotics. TBPA values were significantly 
low in the chronically ill, equally low in term 
pregnancy, but lowest in nephrotics. Aborting 
women exhibited nonpregnant TBP and low 
TBPA values, whereas bleeding pregnant women 
who did not abort revealed pregnancy TBP 
changes and low TBPA which returned abruptly 
to normal after cessation of bleeding. 


Differential Resin Binding of 
Thyroxine in Serum 


By Marvin L. Mitchell and Mary E. O’Rourke. 
Medical Service, Lemuel Shattuck Hospital, 
Boston, and Department of Medicine, Tufts 
University School of Medicine. 


Differences in resin adsorption of [11-Ja- 
beled thyroxine from sera of pregnant and non- 
pregnant women have been described. This 
technic of differential adsorption has been ex- 
tended to quantitate serum-thyroxine-I!*! bind- 
ing in euthyroid, hyperthyroid and hypothyroid 
subjects. 

Sera containing thyroxine-I!*! were equili- 
brated in test tubes with measured volumes of 
anionic resin. Following equilibration and meas- 
urement of total radioactivity in a well-type 
scintillation detector, the resins were washed 
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in order to remove the serum-bound radioactivity 
and then recounted. The radioactivity remaining 
on the resin divided by the initial radioactivity 
indicated the fraction of added hormone bound 
by the resin (“resin index”). A low resin index 
reflected increased binding of thyroxine-I'*! by 
the serum, and vice versa. 

Resin indices were distinctly elevated in 
23 hyperthyroid (57.6 + 7.2) (1 S.D.) and 
decreased in 23 hypothyroid subjects (38.7 + 
4.1) when compared with 50 euthyroid controls 
(47.6 + 2.9) (P < 0.001 in each comparison). 
These values imply increased serum-thyroxine 
binding in myxedema and the converse in hyper- 
thyroidism. Enrichment of normal and hypo- 
thyroid sera with increasing concentrations of 
stable thyroxine elevated the resin index of the 
former to hyperthyroid and the latter to euthy- 
roid resin values. Resin indices for thyrotoxic 
subjects 48 hours after radioiodine therapy (en- 
dogenous thyroxine-I!*! were of the same magni- 
tude as the indices obtained before I'*! therapy 
with exogenous thyroxine-I!*!, Hyperthyroid in- 
dividuals who had received Propylthiouracil ex- 
hibited normal resin values. 

In summary, differential resin adsorption 
has reflected quantitative differences in thyrox- 


ine-I'5! binding by sera from euthyroid, hyper- 
thyroid and hypothyroid subjects. 


Influence of Physical Inactivity, Psychologic 
Disturbance and “Hibernation” Therapy on 
Plasma Thyroxine Turnover 


By S. Reichlin and F. Witt. Washington Univer- 
sity, St. Louis. 


Muscular activity and psychologic state 
were studied as factors that might influence 
peripheral thyroxine metabolism. The rate of 
disappearance of I'%1-labelled 1-thyroxine from 
the blood and plasma protein-bound iodine 
(PBI) were determined in 16 normal subjects, 
29 patients with neurologic diseases that had 
produced different degrees of immobility, and 
in 31 schizophrenics with varied symptomatol- 
ogy, such as catatonic stupor, paranoid excite- 
ment and personality deterioration to vegetative 
levels of existence. Abnormal thyroxine turnover 
(faster than normal) was observed only in 
paranoid schizophrenics and in mental defectives. 
Significant change of PBI (to low concentration) 
was found only in severely demented paretics, 
mental defectives and in chronic paraplegics. 
Twenty-four hour thyroid [481 uptake was nor- 


mal in 16 chronically hospitalized patients with 
paraplegia, mental deficiency and chronic schizo- 
phrenia. In a 2nd experiment, 10 male psychotic 
patients were studied during a control and a 
30-day “hibernation” period induced by massive 
therapy with chlorpromazine, barbiturates and 
Phenergan. Contrary to expectation, turnover 
measured during the last 10 days of sleep was 
14.8% per day + 0.4 (S.E.) vs. 10.2% + 08 
(S.E.) (P < .001) during control periods. 
PBI was unchanged. Chlorpromazine alone, 600 
mg./day (5 patients), had no effect on turnover 
but depressed PBI slightly. 

Physical inactivity caused by neurologic 
disease or by drugs does not slow thyroxine 
turnover rate, and prolonged central nervous 
system depression does not depress pituitary- 
thyroid function. Certain chronic neurologic dis- 
orders are accompanied by low PBI, and a few 
acutely disturbed paranoid patients have ab- 
normally short thyroxine turnover time. Drug- 
induced sleep led to a paradoxical increase in 
thyroxine turnover rate. 


Erythrocyte Uptake of I'*!-Labeled 
Triiodothyronine as a Test of Thyroid Function 


By Kenneth Sterling. Department of Internal 
Medicine, New York State Psychiatric Insti- 
tute, and Department of Psychiatry, Columbia 
University College of Physicians and Surgeons, 
New York, N. Y. 


Newly developed I#1 diagnostic tests carried 
out on blood samples in vitro have appeared 
desirable because the patient receives no radia- 
tion whatever. During the course of work on 
the serum protein binding and peripheral metab- 
olism of the thyroid hormone, an evaluation of 
one of the blood tracer tests was undertaken. 
Determinations of the uptake of I-labeled 
L-triiodothyronine by erythrocytes were made, 
employing the method of Hamolsky, Stein and 
Freedberg. In the interest of accuracy, the initial 
group of 40 was limited to clinically typical 
cases with no previous treatment. Diagnoses 
were verified by plasma PBI determinations and 
24-hour thyroid I'*! uptake studies. 

Among the diagnostic categories, statisti- 
cally significant differences were clearly evident 
(mean + standard deviation): diffuse toxic 
goiter, 17.3 + 4.3%; Normal control group, 13.1 
+ 1.8%; myxedema, 8.6 + 1.1%. In recurrent 
thyrotoxicosis after thyroidectomy or radioiodine 
the elevations above the control values were less 
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pronounced. In a case of thyrotoxicosis factitia 
due to excessive replacement therapy for myx- 
edema, an elevated uptake value (16.7%) was 
obtained. Since elevated values were also ob- 
tained when blood was enriched with unlabeled 
thyroxine added in vitro prior to incubation with 
the triiodothyronine tracer, it was considered 
probable that relative availability of serum pro- 
tein-binding sites was the principal determining 
factor. 

Although the overlap between different 
diagnostic categories appeared somewhat greater 
than in the standard PBI and thyroid uptake tests, 
the absence of interference by iodine contam- 
ination suggested future application. Efforts to 
improve the diagnostic discrimination are in 


progress. 


A Controlled Evaluation of L-Triiodothyronine 
(Cytomel) in the Management of Institutional- 
ized Geriatric Patients 


By Fred T. Darvill, Jr. Northern State Hospital, 
Sedro Woolley, Washington, and Department 
of Medicine, University of Washington School 
of Medicine, Seattle. 


To assess the effects of 1-triiodothyronine 
(T3) on the senile state, this hormone or an 
identical placebo was administered in a double 
blind manner to 100 newly committed patients 
(average age 76 years) who suffered from 
chronic brain syndrome due to cerebral arterio- 
sclerosis or to senility. All patients studied were 
determined to be euthyroid by appropriate tests 
(BMR, PBI, cholesterol). Patients with medical 
contraindications were excluded from the study. 
Patients receiving T3 got progressive weekly 
increments of the hormone (5 pg. the lst week 
increasing to 50 yg. the 6th week); observation 
without medication was continued for 2 addi- 
tional weeks. 

Before treatment, and weekly thereaftér, 
pulse, blood pressure, weight and medical or 
psychiatric complications were recorded; in addi- 
tion, orientation, appetite, continence, coopera- 
tion, activity, rationality, personal care and 
imitability were evaluated weekly on a numeri- 
cal scale. A final evaluation of over-all change 
was made on the same scale. Rating was done 
in conference by the investigator, ward physi- 
cian, nurse and attendants. A cholesterol redeter- 
mination was performed during the 6th week 
of the study. 

The average PBI of these patients was 4.9 
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pg.%. The average cholesterol of the treated 
group was 224 mg.% initially, and later, 214 
mg.%; values for the control group were 219 
mg.%, and later 224 mg.%. These changes were 
not statistically significant. Weight, blood pres- 
sure or pulse did not change significantly. Medi- 
cal complications thought due to drug effects 
were not noted. 

Of the evaluated behavior parameters, 3 (ap- 
petite P = .04; continence P = .09; activity P = 
.07) showed suggestive evidence of improvement. 
Over-all, 25 patients improved on T3, as compared 
to 15 patients on placebo. The P values for over- 
all change (.05 to .07) suggest that this hormone 
may be of some limited value in improving the 
senile state. 


A Revised Classification of Cretinism, with the 
Relative Incidence of Various Types 


By Edward A. Carr, Jr., William H. Beierwaltes, 
Ruth Davidson and John Tanton. Departments 
of Internal Medicine, Pharmacology and Hu- 
man Genetics, University of Michigan Medical 
School, Ann Arbor, Mich. 


In sporadic cretinism, athyreosis and mal- 
functioning goiters (enzyme defects) have been 
described. We surveyed 30 cretins clinically and 
by serum PBI and cholesterol, thyroid I**1 
uptake after thyrotropin and serum chromatog- 
raphy. after I'8! administration. Uptake curves 
suggesting rapid I!%! release were re-studied 
with thiocyanate administration. Selected pa- 
tients had thyroidectomies; the tissue was studied 
in vitro for tyrosine deshalogenase and protease 
activities and for relative amounts of iodide, 
iodotyrosines and iodothyronines after tryptic 
hydrolysis. We compared cretins with 6 nor- 
mals, 1 myxedematous patient, 6 patients with 
expected rapid I!%! turnover (1 with lingual 
thyroid and 5 who previously had had subtotal 
removal of goiters) and 1 unoperated congenital 
goiter with deafness. 

Sixteen cretins were athyreotic. Nine cretins 
had small amounts of thyroid-making hormones; 
in 1 of these, rapid I!81 turnover produced prob- 
able euthyroidism now (age 56), despite previ- 
ous hypothyroidism, while in 3, turnover was 
rapid but insufficient for euthyroidism, and 5 
had slower turnover and hypothyroidism. Five 
cretins’ thyroids trapped but could not oxidize 
iodide. None showed circulating iodotyrosines. 

Seven of 9 individuals with rapid turnover 
had circulating triiodothyronine. 
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About 4 of sporadic cretins are athyreotic. 
A 2nd group have functioning thyroid in sub- 
normal amounts. Among enzyme defects (group 
3), failure to oxidize iodide seems most com- 
mon. Multiple cretin family/single cretin family 
ratios were 1/15 in athyreotics, 4/4 in group 2 
and 3/1 in group 3. Cretinism signifies develop- 
mental arrest caused by critical early life hypo- 
thyroidism, regardless of subsequent thyroid 
status. 


Defective Organic Binding of Iodide: 
A Cause of Colloid Nodular Goiter? 


By John C. Floyd, Jr., William H. Beierwaltes, 
Vernon N. Dodson and Edward A. Carr, Jr. 
Departments of Internal Medicine and Pharma- 
cology, University of Michigan Medical School, 
Ann Arbor, Mich. 


Defective organic binding of iodine by the 
thyroid gland has been described in association 
with the administration of antithyroid drugs, in 
goitrous cretinism and in Hashimoto's struma. 
Because euthyroid colloid nodular goiter patients 
frequently have a strong family history of goiter, 
we tested the hypothesis that this goiter might 
be associated with a familial defect in organic 
binding of iodine. 

One Gm. of KSCN was given orally to fast- 
ing patients immediately after a count performed 
2 hours after a tracer dose of I'81. Counts over 
the thyroid gland 4% and 1 hour later were ex- 
pressed in per cent decrease from the 2-hour 
value. Defective organic binding was judged 
to be present if the 4% and 1 hour post KSCN 
values were both less than the 2-hour value, 
and at least one of these values showed a drop 
greater than 10% from the 2-hour value. The 
family history was considered positive if at least 
one parent, sibling or grandparent had a goiter. 

The difference in the frequency of demon- 
strated defective organic binding between the 
3 groups of patients studied (0 of 8 normal con- 
trol patients, 5 of 8 goitrous patients with a 
positive family history, and 2 of 12 goitrous pa- 
tients with a negative family history) was signifi- 
cant (0.025 > p > 0.01). 

These findings support the concept that 
certain colloid nodular goiters occur in relation 
to a defect in organic binding on a familial basis. 


Serum and Thyroid Protein Abnormalities in 
Patients with a Variety of Congenital Goiter 


By Leslie J. DeGroot and John B. Stanbury, 
Harvard Medical School, and Massachusetts 
General Hospital, Boston. 

Six patients with childhood goiter, hypo- 
thyroidism and an abnormal iodinated serum 
component have been studied. Two were broth- 
ers, and another had a familial history of 
goiter. Severe physical and mental retardation 
were present in four. In patients tested, KSCN 
induced no release of thyroidal I!%1, and [181. 
labeled diiodotyrosine was metabolized normally. 
All had increased I!%! uptake and normal or 
high levels of serum protein-bound I'%!. From 
20 to 60% of serum I! was not soluble in acid 
butanol. This component moved electrophoreti- 
cally with albumin. The abnormal I!*! com. 
ponent became soluble after incubation of serum 
with proteases, and in one instance it was possible 
to detect monoiodotyrosine, diiodotyrosine and 
thyroxine released by enzymatic digestion. A 
similar material was found in the urine, in 2 
instances in association with MIT and DIT, 
which may have been released by proteolysis 
in urine. 

Thyroid tissue, available in two, was pre 
pared by homogenization and centrifugal frac- 
tionation. The 105,000 x g supernatant was 
studied by ultracentrifugation, electrophoresis, 
salting-out in phosphate buffer, enzymatic diges- 
tion and chromatography. In one extremely hy- 
perplastic gland, no thyroglobulin could be de- 
tected. An abnormal iodinated protein of 
Sw, 20 = 4 with electrophoretic mobility similar 
to serum albumin was present in small amounts. 
This protein was not precipitated by rabbit anti- 
human serum albumin (RAHSA). Greater than 
usual amounts of [181 were associated with the 
particulate fraction of the cells. In a 2nd tissue, 
an abnormal S¥ = 4, noniodinated protein with 
the electrophoretic speed of albumin was ob- 
served. This protein was precipitated by RAHSA. 
The thyroglobulin of this gland was of increased 
solubility in phosphate buffer. 

It is believed that these patients have a 
congenital defect in synthesis of thyroglobulin, 
although a defective degradation has not been 
entirely excluded. Their thyroids apparently 
make and secrete a metabolically inactive poly- 
peptide related to thyroglobulin. There may be, 
in addition, an absolute deficiency in formation 
of thyroxine. Similar findings have been observed 
by others in some cases of thyroid carcinoma 
and of nodular colloid goiter. 
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The Diuretic Response to Administered Water 
in Patients with Primary Myxedema 


By Kenneth H. Bleifer, Joseph L. Belsky, Law- 
rence Saxon and Solomon Papper. Medical 
Service, Boston V. A. Hospital, and Depart- 
ment of Medicine, Boston University School 
of Medicine and Tufts University School of 
Medicine, Boston. 


The present study is concerned with the 
mechanism of the impaired water diuresis which 
may occur in primary myxedema. 

Isotonic hexose solution providing 20 ml. 
of water/Kg. body weight was administered in- 
travenously within 1 hour to 8 patients with 
primary myxedema. A comparable water load 
was administered orally on another occasion to 
7 of the patients. Patients remained recumbent 
except when voiding at half hour intervals. 
Four patients were restudied after replacement 
treatment and clinical response. 

Prior to treatment, maximum flow varied 
from 4.7 to 26.9 ml./min., only 2 patients having 
flows less than 8.0 ml./min. Peak flow was un- 
influenced by the route of water administration 
in 3 instances and was greater after the intra- 
venous route in 3. Minimal urine osmolality 
ranged from 63 to 142 mOsm. Endogenous 
creatinine clearance was 85 to 214 ml./min. 

Maximum urine flow after treatment in- 
creased by 1.6 to 6.1 ml./min. over pretreatment 
values. This augmented diuresis was not con- 
sistently associated with a rise in the rate of 
renal excretion of sodium or total solute, nor 
with a decrease in urinary concentration. How- 
ever, in each instance there was a significant 
increase in endogenous creatinine clearance, 
ranging from 18 to 56 ml./min. over pretreatment 
values. 

The data suggest that modest impairment 
in water diuresis may occur in primary myx- 
edema, and may be related to a decrease in 
glomerular filtration rate. In no instance did 
the impairment in water diuresis approach the 
magnitude we have encountered in myxedema 
secondary to pituitary dysfunction. 


The Nature of the Therapeutic Action of 
Propylthiouracil in Patients with Graves’ 
Disease 

By John B. Richards and Sidney H. Ingbar. 
Thorndike Memorial Laboratory, Second and 
Fourth (Harvard) Medical Services, Boston 
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City Hospital; Department of Medicine, Har- 
vard Medical School, Boston; and Howard 
Hughes Medical Institute. 


The thiouracils are thought to act by inhi- 
biting the initial iodination of tyrosine. However, 
many patients receiving clinically adequate doses 
of propylthiouracil (PTU) display continued 
high thyroidal uptakes of organically bound 
I181, This observation suggested that PTU in- 
hibits formation of active hormone and favors 
the synthesis of inactive iodinated products. 

Glandular hypervascularity, which makes 
needle biopsy hazardous and pre-operative lugo- 
lization necessary, precluded direct assessment 
of this hypothesis in thyrotoxic patients. There- 
fore, rats were given single doses of PTU, fol- 
lowed by I'1, Increasing doses of PTU produced 
progressive reduction in the thyroidal organifica- 
tion of I!31, and a qualitative change in the 
iodinated amino acids formed. Formation of 
iodothyronines, principally thyroxine, was sup- 
pressed and ultimately inhibited completely, 
while the monoiodotyrosine/diiodotyrosine ratio 
progressively increased. In animals given TSH 
prior to PTU, percentage organification of I'%1 
equalled or exceeded values in treatment-free 
controls. However, changes in the composition 
of the organified fraction were similar to those 
produced by PTU without TSH. Thus, the effect 
postulated to occur in thyrotoxic patients was 
reproduced. 

Perchlorate reduced the percentage of ad- 
ministered [81 organified, without significantly 
changing the proportion of the radioiodinated 
amino acids. Studies with perchlorate and with 
TSH indicate that relative inhibition of thyroxine 
formation is independent of the total flux of 
iodoine into organic moieties. 

These data suggest that thyronine formation 
may be more sensitive than initial organic iodina- 
tions to the inhibitory action of PTU. This may 
constitute its major mechanism of therapeutic 
action, especially in patients with persistently 
high 1181 uptakes. 


Concomitant Hyperparathyroidism as a Cause 
of the Hypercalcemia Associated with Hyper- 
thyroidism 

By Charles E. Jackson, Joel S. Webster, Pierre 


C. Talbert and Harold D. Caylor, Caylor- 
Nickel Clinic, Bluffton, Ind. 


The purpose of this paper is to present the 

































































































































































































































































possibilities regarding therapy of hyperpara- 
thyroidism suggested by a case of hypercalcemia 
associated with hyperthyroidism and other sim- 
ilar cases in the literature. A 37-year-old woman 
was found to have a serum calcium elevation 
to 13 mg.%, which was thought to be caused by 
her hyperthyroid state. Thyroidectomy did not 
lower the serum calcium, and it returned to 
normal only after excision of a parathyroid 
adenoma. This case has suggested that the hyper- 
calcemia found in some of the other reported 
cases of hyperthyroidism may be explained by 
concomitant hyperparathyroidism. 

A review of 2 such cases reported by Stan- 
ley and Fazekas (1949) and Epstein, Freedman 
and Levitin (1958) revealed that a lowering of 
the serum calcium occurred with propylthioura- 
cil therapy, and this was taken as evidence that 
the hyperthyroidism was the cause of the eleva- 
tion. If parathyroid hyperfunction did co-exist 
in these cases as it did in our case, then pro- 
pylthiouracil may have been an effective thera- 
peutic agent for the hyperparathyroidism. This 
possibility is being explored by the use of pro- 
pylthiouracil in 2 patients with hereditary hyper- 
parathyroidism. 


The Renal Clearance of Diffusable Calcium 
Associated with Clinical and Experimental 
Alterations in Parathyroid Function 


By Donald Bernstein, Charles R. Kleeman, J. 
Thomas Dowling and Morton H. Maxwell. 
Department of Medicine, Wadsworth General 
Hospital, V. A. Center, Los Angeles, and De- 
partment of Medicine, University of California 
Medical Center, Los Angeles. 


Previous studies from this laboratory indi- 
cated that the renal clearance of diffusable cal- 
cium was significantly lowered by the acute 
administration of parathyroid extract (PTE). 
This investigation has now been extended to the 
following groups: (1) clinical hyperparathyroid- 
ism; (2) chronic administration of PTE to nor- 
mal subjects; (3) postsurgical hypoparathyroid- 
ism; (4) physiologic hypoparathyroidism during 
the 12-to 24-hour period after stopping PTE 
administration; (5) normal subjects on low cal- 
cium, high phosphorus diets; (6) normal sub- 
jects on high calcium, low phosphorus diets. Dif- 
fusable calcium was determined by en aerobic 
ultrafiltration of the plasma (mean of all groups 
65%). 

Results: The clearance of diffusable calcium 
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was significantly lower in groups 1 and 2 (7 to 
9 cc./min.) when compared with normal sub- 
jects at comparable hypercalcemic levels (12 to 
22 cc./min.). Groups 3 and 4 had significantly 
higher clearances, relative to serum calcium, 
when hypoparathyroid than when euparathyroid. 
The clearances in group 5 were significantly 
lower (mean 1.3 cc./min.) than those in the 
same subjects in group 6 (mean 4.0 cc./min.). 

In groups 1, 2, 5 and 6, a calcium Tm 
(maximal rate of tubular reabsorption) was ob- 
served in a majority of subjects (5 to 10 mg,/ 
min.) during the calcium infusion at blood 
levels above 11.5 mg.%. Its absolute value varied 
between individuals, and it could not be cor- 
related with parathyroid activity. When attained, 
it often obscured the clearance-depressing effect 
of parathyroid hormone. 

Conclusions: The inverse relationship be- 
tween the clearance of diffusable calcium and 
the level of parathyroid activity has been con- 
firmed. The calcium Tm achieved at high blood 
levels often obscured this relationship. 


Strontium and Calcium Metabolism in Para- 
thyroid and Thyroid Disorders, Osteoporosis 
and Paget’s Disease 


By Elias C. Dow. Massachusetts General 
Hospital, Boston. 


The distribution and fate of calcium and 
strontium in metabolic bone diseases was studied 
in patients given a simultaneous intravenous in- 
jection of strontium®’ and calcium*. Urinary, 
fecal and blood collections were analyzed for 
respective labeled and stable isotopic content 
for at least 21 days. 

In all cases and at all times the body re 
tention of calcium*® exceeded that of strontium™ 
by a factor of 1.1 to 5.7. While the amounts of 
each labeled isotope in the feces were sizable 
and generally equal, differential renal clearance 
of the 2 isotopes accounted for 1.9 to 8.1 times 
more strontium® than calcium*® in the urine. 
“Calcium pools” and “compartment sizes”— de- 
rived from analyses of urine and blood specific 
activity curves—proved sensitive indices of skel- 
etal function. The largest values were found in 
Paget’s disease and the lowest in myxedema. 

There was no evidence of abnormal calcium 
or strontium dynamics in a patient with hyper- 
parathyroidism but no clinical indication of bone 
disease. Patients with showed no 
unusual pattern of labeled isotope excretion, and 
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in one patient with osteoporosis of the post- 
menopausal type, prolonged estrogen therapy 
caused no change from control in the metabolism 
of calcium*® or strontium®. 

Relative strontium®> uptakes in various 
skeletal areas, recorded in vivo by external 
counting, demonstrated biologic half-lives of 
strontium®> in the selected areas to be appar- 
ently longer than normal in Paget's disease and 
thyrotoxicosis, and shorter in myxedema and 
idiopathic osteoporosis. 

Strontium®> qualitatively parallels calcium* 
as an index of skeletal function in metabolic 
bone diseases. 


The Effect of Parathyroid Function on Serum 
Phosphorus and Phosphorus Clearance During 
A Calcium Infusion 


By Charles R. Kleeman, Donald Bernstein, Mor- 
ton H. Maxwell and J. Thomas Dowling. Med- 
ical Service, Wadsworth General Hospital, 
V. A. Center, Los Angeles, and Department 
of Medicine, University of California at Los 
Angeles Medical Center. 


The dynamics of serum phosphate and its 
clearance were evaluated during a 4- to 6-hour 
infusion of 1 to 1.5 Gm. of calcium ion in: (1) 
hyperparathyroid states as parathyroid adenoma, 
administration of parathyroid extract (PTE), 
and low calcium, high phosphorus diets in nor- 
mals; (2) hypoparathyroid states as clinical 
hypoparathyroidism and high calcium, low phos- 
phorus diets; and (3) euparathyroidism as nor- 
mals on 1 Gm. calcium and phosphorus diets. 

In every subject the basal phosphorus clear- 
ance reflected the parathyroid activity and the 
serum phosphorus. Means of groups 1, 2 and 
3 were 24, 7 and 12 cc./min., respectively. 
During the infusion, serum phosphorus progres- 
sively increased. The increment ranged from 1.5 
to 3.0 mg.%. The slope of this increase was in- 
versely related to the level of parathyroid activity. 
As serum phosphorus rose, the phosphorus clear- 
ance increased in every subject, being directly 
telated to the level of parathyroid activity. 

In euparathyroid subjects, the clearance de- 
creased sharply between the 5th and 7th hours, 
despite a further increase in serum phosphorus. 
As this decrease did not occur or was markedly 
inhibited in the hypo- and hyperparathyroid pa- 
tients or subjects receiving PTE, it indicates 
probable “degradation” of circulating parathyroid 
hormone after inhibition of release from the 


ENDOCRINES AND METABOLISM 247 


glands. The 6-hour “degradation” is consistent 
with duration of action of I.V.-administered 
PTE and the rate of decrease in serum calcium 
in parathyroidectomized animals. 

Conclusions: The changes in serum phos- 
phorus and phosphorus clearance during a cal- 
cium infusion are sensitive indicators of the 
level of circulating parathyroid hormone and its 
rate of “inactivation” in humans. 


Effects of Insulin on the Metabolism of White 
Blood Cells from Normal and Diabetic Subjects 


By Arnold N. Weinberg and James B. Field. Na- 
tional Institute of Arthritis and Metabolic 
Diseases, National Institute of Health, Bethes- 
da, Md. 


Using WBC from normal and diabetic sub- 
jects, we have found that insulin in vitro consis- 
tently stimulates glucose uptake. 

The cells were separated by sedimentation 
with fibrinogen dissolved in Krebs-bicarbonate 
buffer. Centrifugation was avoided after pre- 
liminary studies indicated that this significantly 
decreased the insulin effect. The insulin concen- 
tration was 0.6 units/ml. Results are expressed 
as mg. glucose removed by 10!° WBC/unit 
time, and as % stimulation above basal. 

In 12 of 12 normals the % stimulation ranged 
from 78 to 228%. In 5 one-hour experiments, the 
average basal uptake was 91 mg., compared to 
263 mg. with insulin. Insulin increased glucose 
uptake in 12 of 12 diabetics by 90 to 360%. 
Average of 5 one-hour experiments was 80 mg. 
basal and 257 mg. with insulin. In some dia- 
betics, the basal uptake was much lower than 
in normals and other diabetics but was brought 
to normal with insulin. 

Insulin stimulated glycogen synthesis 25 ~ 
to 50% above basal, but had no effect on 
C*10, production from glucose-C!* in normals 
or diabetics. 

These experiments indicate that normal and 
diabetic WBC are insulin-responsive in vitro. 
Part of the additional glucose uptake results 
in glycogen synthesis, but CO, production is 
not increased. Studies are in progress measur- 
ing lactic acid production concomitant with 
glucose uptake and glycogen synthesis. 


The Effect of Pregnancy on Insulin 
Metabolism in the Rat 


By Charles J. Goodner and Norbert Freinkel. 
Thorndike Memorial Laboratory, Second and 






























































































































































































































































Fourth (Harvard) Medical Services, Boston 
City Hospital; Department of Medicine, Har- 
vard Medical School, Boston; and Howard 
Hughes Medical Institute. 


Demonstration in this laboratory of insulin 
proteolysis by human placental tissue prompted 
the hypothesis that accelerated degradation of 
insulin might contribute to the changing insulin 
requirements of the pregnant diabetic. Studies 
with rats were undertaken to document the 
metabolic disposition of insulin during pregnancy, 
and to affix quantitative dimensions to insulin 
degradation by placenta and other structures. 

Groups of littermates were given I**1-insulin 
intravenously. Half-time for disappearance of 
iodoinsulin from plasma of pregnant rats (as 
assayed chromatographically) averaged 14.5 
minutes and was significantly (p 0.01) less than 
respective values of 18.5 and 17.5 minutes ob- 
tained in nonpregnant controls and in animals 
immediately following parturition. During 50 
minutes of observation, less than 2% of the ad- 
ministered radioactivity could be demonstrated 
in the fetal circulation. 

Insulin-degrading capacity of isolated ma- 
ternal and fetal structures throughout gestation 
was assessed in vitro. Homogenates were pre- 
pared and potencies were expressed on the basis 
of (a) specific activity—i.e., insulin degrada- 
tion/mg. N in homogenates, and (b) total ac- 
tivity—i.e., specific activity x total mg. N in 
the organ. Relative specific activities at term 
were: maternal liver, 100; placenta, 108; total 
fetus, 208; fetal liver, 173; and nonpregnant 
liver, 91. Relative total activities were: maternal 
liver, 100; placentas, 29; total fetuses, 258; and 
nonpregnant liver, 70. 

These studies indicate that insulin turnover 
is accelerated in the pregnant rat. The phenome- 
non may result in part from (a) introduction of 
new sites for insulin degradation, such as placenta 
and fetus; and (b) enhanced degradatory po- 
tential of existing structures, such as maternal 
liver. 


Effects of Endogenous Insulin Secretion on the 
Magnitude of Hepatic Binding of Labeled- 
Insulin during a Single Transhepatic Circula- 
tion in Human Subjects 


By Norman Kaplan and Leonard L. Madison. 
Department of Internal Medicine, University 
of Texas Southwestern Medical School, Dallas, 
Tex. 
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Since all endogenous insulin traverses the 
liver, the magnitude of its hepatic and peri- 
pheral effects may be determined by the amount 
bound to the liver during the initial transhepatic 
circulation. Factors controlling insulin distribu- 
tion were studied by determining the effects of 
endogenous insulin secretion upon the magni- 
tude of hepatic binding of labeled-insulin. 

Insulin secretion was stimulated to varying 
degrees by altering the duration of a 5% glucose 
infusion. During laparotomy, a solution con- 
taining known amounts of inulin and nontracer 
doses of insulin-I'*! (.55 ») was injected into 
the portal vein. Ten seconds later brachial ar- 
terial blood was collected for over 15 seconds. 
Concentrations of inulin and insulin-I'*! were 
determined and their apparent “volumes of dis- 
tribution” calculated. Hepatic-binding of labeled- 
insulin was determined from the differences be- 
tween these “volumes of distribution.” 

In 15 subjects who did not receive glucose 
prior to intraportal insulin injection, 54% of the 
labeled-insulin was bound to liver during initial 
transhepatic circulation. In 13 subjects who re- 
ceived 9 Gm. of glucose over 17 minutes, 
hepatic insulin-binding fell to 38%. In 12 sub- 
jects who received 52 Gm. of glucose over 165 
minutes, only 7.8% of the labeled-insulin was 
bound to the liver. 

The data indicate that progressive stimula- 
tion of endogenous insulin secretion results in 
a progressive alteration in the magnitude of 
distribution of insulin between hepatic and peri- 
pheral tissues. This suggests that in subjects 
presented with a carbohydrate load, endogenous 
insulin first acts predominantly on the liver and 
later also upon the peripheral tissues. 


Studies on Chronic Insulin Resistance 


By James B. Field and Phyllis Johnson. National 
Institute of Arthritis and Metabolic Diseases, 
National Institutes of Health, Bethesda, Md. 


In several diabetic patients exhibiting 
chronic insulin resistance, it has been possible 
to demonstrate a circulating insulin antagonist. 
The effect of insulin on the glycogen deposition 
and glucose uptake of the isolated rat hemi- 
diaphragm has been used as the test system. 
Whereas plasma from insulin-sensitive diabetic 
patients bound a miximum of 12 units/L., 
that from 11 of 12 patients with chronic insulin 
resistance could combine with greater amounts. 
Three insulin-resistant patients with demonstrable 
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antagonist had insulin-binding capacities of ap- 
proximately 200 units/L. The insulin resistance 
in these 3 patients was successfully treated with 
adrenal cortical steroids, with a concomittant 
decrease in the titer of the circulating insulin 
antagonist. However, in 2 of the 3, there was 
no significant change in the insulin-binding 
capacity after steroid therapy. Studies are in 
progress to determine whether the rates of 
association and dissociation of the insulin-insu- 
lin-binding protein have been altered as a re- 
sult of steroid treatment. 

The insulin antagonist is in the front-run- 
ning y-globulin fraction of the serum proteins. 
In order to antagonize the effect of insulin, the 
inhibitor, diaphragm and insulin must all be 
present simultaneously. If the diaphragm is ex- 
posed to the serum first, then washed and dipped 
in insulin, no inhibition of the insulin is observed. 
The antagonist was also capable of inhibiting 
insulin prepared from human pancreas. 


Metahexamide: A High Potency Sulfonylurea 
Compound with a Different Pattern of Activity 


By Raymond E. Knauff, Stefan S. Fajans, Ed- 
uardo Ramirez and Jerome W. Conn. Metab- 
olism Research Unit and Division of Endo- 
crinology and Metabolism, Department of 
Internal Medicine, University of Michigan 
Medical School, Ann Arbor, Mich. 


Comparative studies were conducted with 
metahexamide, chlorpropamide and tolbutamide 
in order to derive basic information about their 
pharmacologic activities in normal and diabetic 
subjects. 

Evaluations were made of: oral dosage and 
blood drug level; blood drug level and blood 
glucose response; and rate of disappearance of 
the compounds from blood. All measurements 
of blood drug concentration were made on serum 
by the same analytical method. 

The metabolic half-life times for tolbuta- 
mide, metahexamide and chlorpropamide were 
found to be 4.7, 26 and 35 hours, respectively, 
in a ratio of 1:5.5:7.5. 

In the normal subject, tolbutamide and 
chlorpropamide are equally active on the basis 
of serum concentrations. With these 2 sul- 
fonylureas, there is a semilogarithmic relation- 
ship between the blood drug level and the de- 
crease in blood glucose concentration. The blood 
glucose effect doubles with each increase of 3 
mg./100 ml. in the blood drug level. In con- 


trast, metahexamide is approximately 4 times 
more effective than tolbutamide and chlorpropa- 
mide, on the basis of serum concentrations, and 
exhibits a linear relationship between the blood 
drug level and the decrease in blood glucose 
concentration. For metahexamide, the blood glu- 
cose effect increases 15% with each increase of 
3 mg./100 ml. in the blood drug level. 

The linear response relationship for meta- 
hexamide in contrast with the semilogarithmic 
one for tolbutamide and chlorpropamide is evi- 
dence for a difference in its activity pattern. 

Metahexamide, on a weight basis, has an 
effectiveness approximately 2 times greater than 
chlorpropamide and approximately 15 times 
greater than tolbutamide in the normal subject. 


The Role of the Liver in Sulfonylurea Hypo- 
glycemia: Intraportal Insulin and Tolbutamide 
Studies in Humans and Portacaval Shunt 
Dogs 


By Thomas F. Frawley, Thomas F. Shelley and 
John Cincotti. Department of Endocrinology 
and Metabolism, Albany Medical College, and 
Surgical Service, V. A. Hospital, Albany, N. Y. 


A hepatic mechanism for sulfonylurea hypo- 
glycemia is based on experimental studies pre- 
sented previously. In contrast to insulin, tolbuta- 
mide has no peripheral effect in man, as judged 
by its lack of effect on infused D-xylose and 
L-arabinose disappearance from the blood. In 
present studies, 9 normal men were given intra- 
portal insulin (0.1 U/Kg.) at operation, which 
resulted in hypoglycemia without an effect on 
the disappearance of infused D-xylose. Pentose 
disappearance was: (1) unaltered by operation, 
and (2) increased by peripheral insulin admin- 
istered during operation. If this hepatic mechan- « 
ism was solely due to hepatic binding of insulin 
secreted under tolbutamide stimulation, then a 
peripheral insulin effect should be demonstrable 
in portacaval shunt preparations. The effects of 
intravenous tolbutamide on peripheral glucose 
uptake as measured by arterial (A)—venous 


A-V 
(V) differences (=) were studied in Eck 


A-V 
fistula dogs. Control “ae averaged +.05 and 


with tolbutamide dropped to —.006, but with 
insulin increased to +.10. Blood pyruvic acid 
and phosphate levels obtained during tolbuta- 
mide administration did not suggest an increased 
peripheral insulin activity. Insulin injected dis- 
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tally to the portacaval shunt had the same effect 
A-V 

on——as peripherally administered insulin. Thus, 
A 


even in Eck fistula dogs there was no evidence 
of peripheral insulin activity following tolbuta- 
mide. 

These studies throw doubt on the hypo- 
thesis that tolbutamide has a beta-cell cytotropic 
action and give further support to the concept 
that the hypoglycemic action of tolbutamide is 
hepatic in nature. This could be due to either 
the potentiation of the hepatic action of circulat- 
ing insulin or a direct effect on hepatic glucose 
metabolism. 


Salicylate Effects on Glucose Metabolism 


By Stanton Segal, Alberta E. Blair and Arnold 
N. Weinberg. National Institutes of Health, 
Bethesda, Md. 


Recent studies have demonstrated that sali- 
cylates can reduce hyperglycemia and glycosuria 
in human diabetics. Since the mechanism of the 
salicylate effect was not readily apparent, in 
vitro studies have been undertaken to elicit 
effects of this drug on glucose metabolism. 

Surviving liver slices, epididymal fat pad 
and isolated diaphragm of Sprague-Dawley rats 
have been incubated for 2 hours in Krebs-Ringer 
bicarbonate buffer containing 100 mg.% glu- 
cose and 30 mg.% salicylate. Salicylate increased 
oxidation of uniformly C**-labeled glucose 2- 
to 3-fold by the diaphragm, while having only 
a slight effect on the fat pad and no effect on 
liver slices. No significant stimulation of pyru- 
vate-2-C'* oxidation was observed when pyru- 
vate was used in substrate amounts in the 
absence of glucose. Fructose-C1* oxidation was 
somewhat increased but that of galactose-C'* 
and ribose-C!* was not appreciably affected. 

Glucose uptake by the diaphragm was not 
increased by salicylate. The drug did not po- 
tentiate the effect of insulin to increase glucose 
uptake but tended to decrease its effectiveness. 
Salicylate caused glycogenolysis in the diaphragm 
mainly within the first 30 minutes of incuba- 
tion. Phosphorylase assays in diaphragm homo- 
genates revealed close to 90% decrease in active 
phosphorylase after incubation for 30 minutes. 
Since salicylate did not alter the activity of 
crystalline phosphorylase, this effect is probably 
an indirect one on factors for main- 
tenance of phosphorylase activity. Though salicy- 


late markedly alters glucose metabolism in 
muscle, our observations suggest that the ex- 
planation for antidiabetic effectiveness of the 
drug lies elsewhere than in its primary effect 
on muscle metabolism. 


Direct Effect of Glucagon on Release of 
Unesterified Fatty Acids (UFA) from Adipose 
Tissue 

By Daniel Steinberg, Eleazar Shafrir and Martha 
Vaughan. Laboratory of Cellular Physiology 
and Metabolism, National Heart Institute, 
Bethesda, Md. 


Epinephrine potently stimulates release of 
UFA from adipose tissue in vitro. Since epine- 
phrine and glucagon share a common mechan- 
ism in stimulating glycolysis in liver, it was of 
interest to determine whether glucagon would 
mimic the action of epinephrine on adipose 
tissue. Epididymal fat pads from fasting rats 
were incubated in 4% bovine albumin contain- 
ing 0.15MTris, pH 7.4. Net release of UFA 
in »Eq./Gm. tissue/hr. was increased 200 to 
800% in the presence of 50 yg. glucagon/ml. 
Administration of glucagon intravenously to a 
fasting dog (100 yg./Kg.) caused an initial 
pronounced fall in plasma UFA during the 
hyperglycemic phase, followed by a sustained 
rise (2 to 10 hrs.) after blood glucose had re- 
turned toward normal. The characteristic epine- 
phrine-induced elevation of plasma UFA in dogs 
was prevented by simultaneous glucose admin- 
istration. This modifying effect of glucose was 
also demonstrated in vitro. 

The reported in vitro stimulation of UFA 
release by ACTH (White and Engel) was con- 
firmed in a simple buffered albumin medium, 
the potencies of epinephrine, glucagon and 
ACTH were compared and the modifying effects 
of glucose in vitro were studied. 

These 3 hormones are known to cause ac- 
cumulation of 3’, 5’-cyclic adenosine monophos- 
phate [epinephrine and glucagon in liver (Rall 
and Sutherland), ACTH in adrenal cortex 
(Haynes)]. This in turn increases phosphory- 
lase activity in the respective tissues. The fact 
that they all act also on adipose tissue and that 
the effects are modified by glucose suggests that 
they may share a similar final common path in 
adipose tissue, mediated through effects on car- 
bohydrate metabolism. 


Studies of the Role of Glucagon, ACTH and 
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Hydrocortisone in the Regulation of the 
Plasma Level of Non-Esterified Fatty acids 
(NEFA) in Man 


By David A. Dreiling, Albert F. Debons, William 
S. Rosenthal and Irving L. Schwartz. Surgical 
Service, Mount Sinai Hospital, New York City; 
Medical Research Center, Brookhaven Nation- 
al Laboratory, Upton, New York; and Rocke- 
feller Institute, New York City. 


The responses of the non-esterified fatty 
acid fraction (NEFA) of plasma to glucagon, 
ACTH and hydrocortisone were studied in nor- 
mal individuals and in patients with liver disease. 
In the latter group, the hyperglycemic response 
to glucagon (2 mg.) was diminished or absent, 
whereas the changes in plasma NEFA concen- 
tration were identical in both groups (an initial 
fall to 50% below, followed by a more sustained 
rise to 400% above baseline levels). 

The fact that glucagon produced a depres- 
sion of plasma NEFA level, similar in magnitude 
and duration in normal subjects and in individuals 
with little or no hepatic glycogen reserve, sug- 
gests that this hormone has an action on adi- 
pose tissue which is independent of the train of 
events initiated by its induction of hepatic gly- 
cogenolysis. However, the later phase of NEFA 
elevation probably is associated with depletion 
of glycogen reserves and may well depend on 
the same mechanism that brings about the 
gradual rise of plasma NEFA level observed 
in starvation. 

The changes in the plasma NEFA concen- 
tration following intravenous administration of 
ACTH (40 units) and hydrocortisone (100 
mg.) were similar to those after glucagon, ex- 
cept that in the patients with impaired hepatic 
function the initial fall in the plasma NEFA 
level did not occur. This similarity does not 
imply that glucocorticoids and glucagon act in 

same manner on adipose tissue. On the 
contrary, the responses of the adipose tissue 
to ACTH and hydrocortisone are best explained 
by the action of the glucocorticoids initially to 
enhance gluconeogenesis centrally and ultimately 
to oppose the effect of insulin on the uptake and 
utilization of glucose at the periphery. 


Plasma Non-Esterified Fatty Acids (NEFA) and 
Total Blood Ketones During and After Infu- 
sion of a Fat Emulsion in Normal Subjects 
and Patients with Diabetes Mellitus 


By J. G. Hill and J. H. Darragh. McGill Univer- 


sity Clinic, Montreal General Hospital, Canada. 


Increased concentrations of NEFA and 
ketones have been reported following the ad- 
ministration of an intravenous fat emulsion. Be- 
cause of the known tendency to increased plasma 
NEFA and blood ketones in diabetes mellitus, 
the response to intravenous fat was contrasted 
in 4 normal subjects and 6 patients with diabetes 
mellitus. Two of the latter were of the juvenile, 
and 4 were of the maturity-onset type. 

Blood glucose, total blood ketones and 
plasma NEFA were measured before, during 
and for 7 hours after the infusion of a fat 
emulsion (Lipomul IV) containing 75 Gm. of 
fat and 20 Gm. of dextrose. The infusion lasted 
for 2 hours. 

Each subject fasted for 14 hours prior to 
the test, and continued fasting throughout its 
course. Five of the diabetic patients were tested 
(1) while they were receiving their usual in- 
sulin (with the amount halved the morning of 
the test), and (2) after insulin had been withheld 
for 24 hours. No untoward reaction to the intra- 
venous fat was observed. 

The normal subjects showed moderate ele- 
vation of concentration of glucose, ketones and 
NEFA, with rapid return to pre-infusion levels. 
The diabetic patients showed significantly higher 
levels of ketones and NEFA, with delayed re- 
turn towards pre-infusion levels. Diabetics of 
the maturity-onset type had a similar response 
to the fat emulsion whether they received in- 
sulin or not. The highest ketone and NEFA 
levels were observed in a juvenile diabetic 
whose insulin had been withheld. When the 
juvenile diabetics received half of their usual 
insulin, they developed hypoglycemia, and there 
was not as great an increase in ketones and — 
NEFA. 

In summary, intravenous fat can be given 
to diabetics without inducing a severe ketosis, 
although they respond in a different manner than 
do nondiabetic subjects. 


Evidence for an Action of Glucagon Unrelated 
te Carbohydrate Metabolism 


By M. B. Lipsett, Howard R. Engel and D. M. 
Bergenstal. Endocrinology Branch, National 
Cancer Institute, Bethesda, Md. 


Evidence of an extra-hepatic role for glu- 
cagon is scant. However, examination of the 
effects of glucagon on nitrogen metabolism and 
plasma unesterified fatty acid (UFA) levels 
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has suggested that glucagon possesses activity 
apart from its effects on glycogenolysis and 
glucose utilization. 

Intravenous injection of 1 mg. of glucagon 
during fasting resulted initially in a slight fall 
in plasma UFA’s. Three to 6 hours later, when 
the blood sugar was normal, plasma UFA’s 
had increased 200 to 300%. Control saline in- 
jections were followed by slight increases in 
plasma UFA’s due to the continued fast. 

The effects of glucagon were also examined 
by standard metabolic balance technics in 2 
obese diabetic women receiving a constant in- 
take of 800 to 1000 calories. Liver glycogen 
should be minimal under these conditions, and 
their blood sugar was not influenced by the 
glucagon. However, a negative nitrogen balance 
of 1.6 Gm./day in one and a suggestively nega- 
tive balance in the other was observed. Thus, 
gluconeogenesis from protein consequent to gly- 
cogenolysis could not fully explain these find- 
ings. In contrast, a large negative nitrogen 
balance (5 Gm./day) was obtained in a man 
with an insulin-producing sarcoma whose caloric 
intake was 3700 calories daily. The catabolic 
effects were not due to activation of the adrenal 
cortex, since steroid excretion remained un- 
changed in all patients. 

These studies suggest that glucagon affects 
UFA metabolism independently of carbohydrate 
metabolism. Furthermore, the negative nitrogen 
balance resulting from glucagon administration 
may, in part, be independent of glycogenolysis. 


Adrenal Cortical Function in Untraumatized 
Dogs, Before and After Removal of Higher 
Central Nervous System Structures 


By Richard H. Egdahl. Department of Surgery, 
Medical College of Virginia, Richmond, Va. 


There is abundant evidence that high cen- 
tral nervous system structures exert both excita- 
tory and inhibitory effects on other areas of the 
brain. The experiments described in this ab- 
stract were carried out to determine if ablation 
of certain high central nervous system structures 
would alter the normal basal adrenal cortical 
function in unstimulated, unanesthetized dogs. 
Adrenal vein cannulas (Hume and Nelson, 1954) 
were performed in 20 dogs, and 17-hydroxy- 
corticosteroids were determined by the method 
of Nelson and Samuels. The day after canulation 
a series of adrenal venous blood samples were 
obtained in the unanesthetized animal. The ani- 


mals were again anesthetized and one of two 
procedures were performed; either the cerebral 
cortex, hippocampus and pineal were removed, 
or all brain above the pituitary was removed 
with transection of the brain stem at the level 
of the inferior colliculus (“isolated pituitary”). 
The day after brain removal a series of adrenal 
venous blood samples were obtained. Results 
indicated that the 17-OH output of normal un- 
anesthetized, unstimulated dogs is very low 
(0 to 2.0 y»g./min. from one adrenal gland), 
with only occasional elevated levels often cor- 
related with anger or fear on the part of the 
animals. Both brain removal preparations so 
altered pituitary-adrenal control that high 17- 
OH outputs were observed in the basal state 
in most animals. “Isolated pituitary” dogs were 
the most consistent in exhibiting the phenomenon 
of elevated basal corticoid outputs. The find- 
ings suggest that higher central nervous sys- 
tem structures exert an inhibitory or “damping” 
effect on pituitary ACTH release, and that re- 
moval of such inhibition allows usually non- 
effective stimuli to “trigger” the pituitary release 
of ACTH. 


Hyperresponsiveness of the Adrenal Cortex 
After ACTH Administration 


By Richard P. Doe, Edmund B. Flink, Wilbert 
J. Henke and Stanley A. Fruchtman. Medical 
Service, Minneapolis V. A. Hospital, and De- 
partment of Medicine, University of Minne- 
sota, Minneapolis. 


It was the purpose of this investigation to 
determine whether short-term ACTH adminis- 
tration could cause a hyperactive adrenal re- 
sponse similar to that found in Cushing's syn- 
drome due to bilateral adrenal hyperplasia. 

Sixteen subjects received a standard 4-hour 
LV. infusion of 25 units of ACTH. Plasma Porter 
Silber chromogens (PSC) were measured before 
and after the infusion. The subjects then re- 
ceived 40 units Acthar gel I.M. (11 subjects) 
or Cortrophin-zinc I.M. (5 subjects) every 12 
hours for 9 doses, and 24 hours after the last 
I.M. dosage the I.V. ACTH infusion was re 
peated. In all instances the response to the 
ACTH infusion was greater after the course of 
I.M. ACTH. There was a rise from a mean of 
15.9 wg.% before the Ist infusion to 44.2 ug.4 
after the infusion. After 44% days of I.M. ACTH 
the mean rise was from 11.5 yug.% before to 74.5 
pg.% after the infusion. As a result of the 2nd 
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infusion, 8 of the subjects experienced a hyper- 
active response typical of Cushing’s syndrome 
due to hyperplasia (final level over 60 yg.%). 
Urinary PSC also revealed a hyperreactive re- 
sponse after the 2nd infusion. 

One subject with severe hypopituitarism 
had a subnormal plasma and urine response 
initially but had a hyperreactive response after 
prolonged stimulation. Two subjects with mild 
Cushing’s syndrome had hyperreactive responses 
throughout, but the most striking change was 
noted in urinary PSC excretion. 

Conclusion: Commercial ACTH prepara- 
tions can produce a hyperreactive 17-OHCS 
response in normals and in hypopituitarism 
identical to that found in Cushing’s syndrome 
due to bilateral adrenal hyperplasia. 


Structure-Activity Relationships of Anabolic 
Steroids: Role of the 19-Methyl Group 


By Harold P. Schedl, Catherine S. Delea and 
Frederic C. Bartter. National Heart Institute, 
National Institutes of Health, Bethesda, Md. 


Anabolic agents are therapeutically effective 
in a variety of diseases, and dissociation of the 
anabolic from undesirable androgenic activity 
has been shown in several newer steroid deriva- 
tives. One such modification is removal of the 
C-19-methyl group (which is attached to C-10 
of the steroid nucleus) giving 19-nor compounds. 
With adequate animal data now available, a 
critical comparative clinical study was essential 
for evaluating the applicability of these struc- 
ture-activity data to man. Since in these animal 
studies 17a-ethyl-19-nortestosterone had optimal 
anabolic activity, all possible compounds with 
a 2carbon atom side chain at the 17a-position 
were studied: 17a-ethyl-, 17a-vinyl-, and 
l7a-ethynyl derivatives of the testosterone (19- 
methyl) and 19-nortestosterone series. Each 
19-nor compound was compared with the analo- 
gous 19-methyl compound (the only structural 
difference between pair members being the 
presence or absence of the 19-methyl group) 
and with 17a-methyl-testosterone. Comparisons 
were made at 2 dosage levels in the same indi- 
vidual. Subjects were normal, young women 
maintained on constant diets in a metabolic 
ward. Urinary nitrogen, sodium, and potassium 
and body weight were measured daily. Com- 
pounds of the 19-methyl series were inactive at 
100 to 200 mg./day, orally. All 19-nor-com- 
pounds were strongly active in producing nitro- 








NATIONAL MEETING ¢ ENDOCRINES AND METABOLISM 253 


gen retention, showing anabolic activity equiva- 
lent to that of 17a-methyltestosterone by this 
assay procedure. The high clinical potency of 
2 of these, 17a-vinyl- and 17a-ethynyl-19-nor- 
testosterone, could not have been predicted, 
since they- showed very low activity in animal 
studies. The observations suggest certain general 
relationships between structure and anabolic 
and androgenic activities of steroids. 


Effects of Primary Aldosteronism on the Slowly 
Exchangeable Component of Body Sodium 


By David H. P. Streeten and Jerome W. Conn. 
Division of Endocrinology and Metabolism, 
Department of Internal Medicine, University 
of Michigan, Ann Arbor, Mich. 


Daily determinations of exchangeable sod- 
ium (Na,) were made by measurement of serum 
specific activity and urinary excretion of radio- 
activity after the administration of a single tracer 
dose of Na?? (3 ye.) to 7 patients with primary 
aldosteronism. The diagnosis in each case was 
established by the presence of the characteristic 
clinical and biochemical features, excessive uri- 
nary excretion of aldosterone and the findings 
at and following adrenal surgery. Similar studies 
in 7 normal control subjects had shown that the 
administered isotope failed to reach equilibrium 
with the body sodium. Instead, it continued to 
exchange with a slowly expanding pool of Na 
for at least 3 weeks, the mean daily increments 
in Na, (17 to 67 mEq./day) greatly exceeding 
the extrarenal losses of Na measured in feces 
and sweat. Since bone is unique in containing 
large amounts of sodium unexchanged at 24 
hours, the slowly exchangeable component of 
the sodium pool is probably in bone. Na, at 24 . 
hours in the patients with primary aldosteronism 
was normal or high-normal. Beyond 24 hours, 
however, 6 out of 7 of these patients showed no 
significant expansion of the Na, for as long as 
the observations were continued (5 to 15 days). 
This loss of the slowly exchangeable component 
of body sodium in primary aldosteronism sug- 
gests that chronic excessive activity of aldoster- 
one mobilizes Na stored in the slowly exchange- 
able form in bone and causes progressive reduc- 
tion of bone sodium as is seen in states of Na 
depletion. 


The Effects of Aldosterone and Adrenalectomy 
on the Renal Content of Sodium, Potassium 
and Water in Rats 
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By Jean Crabbé and George Nichols, Jr. Depart- 
ments of Biochemistry and Medicine, Harvard 
Medical School, and Peter Bent Brigham Hos- 
pital, Boston. 


The cationic exchange of sodium for potas- 
sium and/or hydrogen, thought to operate in 
the distal nephron, cannot account for the sodium 
retention resulting from aldosterone administra- 
tion to normal subjects. This suggests a hormonal 
stimulation of sodium reabsorption in the prox- 
imal tubule and/or in the loop of Henle. 

To examine these possibilities, 80 pg. of 
d-1 aldosterone monoacetate were injected in di- 
vided doses to normal and adrenalectomized 
hydropenic rats the day before sacrifice. (1) The 
sodium, potassium and water content of their 
renal cortex slices was measured before and 
after aerobic incubation (100% 0,) for 15 to 
60 minutes at 37 C. Slices from control and 
adrenalectomized rats were also incubated with 
d-1 aldosterone alcohol (80 pg./L.) added to 
the medium. In vitro, aldosterone was devoid 
of measurable effect. And neither aldosterone 
injected to the animals nor adrenalectomy nor 
both combined, altered significantly the slice 
composition in water, sodium and potassium, 
before or after incubation. (2) Analysis of the 
papilla of hydropenic rats revealed a decreased 
sodium concentration in tissue water, from 194 
mEq./L. + 38, to 150 mEq./L. + 28, after 
adrenalectomy. This was due to an increased 
hydration of the papilla, the sodium content 
per unit of dry residue remaining constant. 
Aldosterone failed to correct these changes. 

Thus, neither adrenalectomy nor aldosterone 
produced measurable effects on the extent, or 
rate, of sodium accumulation by incubated kid- 
ney cortex slices. But adrenalectomy interfered 
with the normal operation of the countercurrent 
multiplying mechanism of the renal papilla of 
hydropenic rats, as evidenced by a decreased 
sodium concentration, which defect was not over- 
come by aldosterone administration. 


Use of the Aldosterone Antagonist, SC-8109, as 
a Diagnostic Aid in Mineralocorticoid Excess 


By Hansjérg Kistler, Thomas F. Shelley and 
Thomas F. Frawley. Department of Endocrin- 
ology and Metabolism, Albany Medical Col- 
lege, Albany, N. Y. 


The spirolactone (SC-8109) antagonizes 
aldosterone and desoxycorticosterone activity. We 
have used SC-8109 to detect mineralocorticoid 


excess due to adrenal hyperplasia in a patient 
with a normal urinary excretion of aldosterone, 
A 52-year-old female presented with hyperten- 
sive cardiovascular disease. Kidney function was 
impaired. The serum sodium ranged from 140 
to 145 mEq./L.: the serum potassium from 2.7 
to 3.3 mEq./L.; CO, from 27 to 30 mEq./L,; 
and chlorides from 100 to 101 mEq./L. The 
salivary Na/K ratio was consistently below 0.5. 
Urinary catecholamines were normal. Urinary 
17-ketosteroids and 17-hydroxycorticoids and 
plasma hydrocortisone before and during ACTH 
were normal. SC-8109 was tried in an attempt 
to reverse the abnormal biochemical findings and 
to establish indirectly the presence of mineralo- 
corticoid excess. The drug was given orally for 
4 days (toal dose of 4.8 Gm.) while the patient 
received a constant diet. By the 4th day the 
serum potassium rose to 4.2 mEq./L. Mean 
urinary Na/K ratio increased from a control 
value of 1.87 (6 days) to 4.35. Following the 
test period the serum potassium fell to 2.5 mEq,/ 
L. A diagnosis of mineralocorticoid excess was 
made. At operation the left adrenal was slightly 
enlarged. The right adrenal was normal. The 
microscopic sections of the removed adrenals 
showed nodular hyperplasia of the zona glomer- 
ulosa. Postoperatively serum potassium levels 
were never lower than 4.0 mEq./L. without any 
potassium supplement. The blood pressure re- 
mained unchanged. 

This study indicates that in situations of 
suspected primary mineralocorticoid excess due 
to aldosterone or other mineralocorticoids, the 
biochemical response to SC-8109 may be an 
important diagnostic aid in detecting its presence. 


Correction of the Defect in Water Excretion in 
Untreated Addisonian Patients by Volume 
Expansion Alone 


By John R. Gill, Jr.. Donald S. Gann, Catherine 
S. Delea and Frederic C. Bartter. Section of 
Clinical Endocrinology, National Heart In- 
stitute, National Institutes of Health, Bethesda, 
Md. 


Despite hypotonicity of extracellular fluid 
and abundant urinary sodium, the volume-de- 
pleted, untreated Addisonian is limited in the 
ability to excrete a water load. Patients with 
Addison’s disease not receiving replacement ther- 
apy were studied by clearance technics. Total 
and free water excretion was measured during 
infusions of 4% fructose, followed immediately 


at er nin a a a ae oe “26 2eae ov 





BrRsSers Bs 


= 
on 


FSEFR PS ES mas: 


2.8 


‘ERS BEPE FF 


NATIONAL MEETING « 


by isotonic saline, with patients in 3 states; 
(1) sodium and water depletion, (2) expansion 
with salt and water, and (3) expansion with 
albumin. The fructose was replaced by saline 
when urine volume had been stable for 3 suc- 
cessive periods. In separate tests, 4% Mannitol 
was infused during states (1) and (2). 

During fructose infusion, volume-depleted 
patients generally did not clear free water 
(Cy,0), urine osmolality remaining greater than 
that of serum. In these patients, the substitution 
of saline produced free water, Cy,. reaching 
4 to 11 cc./min., for the most part without 
significant change in excretion of sodium or 
total solute. Further, although mannitol infusion 
uniformly increased sodium excretion, there was 
little or no increase in Cy,o. 

Following expansion with either salt or 
albumin, over several days, fructose infusion 
produced a prompt increase in urine volume 
and Cy,9 in all patients. However, substitution 
of saline now produced decreases in both. Furth- 
er, mannitol infusion caused an increase in Cy,0, 
albeit no greater than that produced by fructose 
alone. 
Thus, the defect in free water clearance 


in the hyponatremic Addisonian patient depleted 
of salt and water can be corrected by expansion 
of body fluid volume, in the complete absence 
of adrenal cortical steroids. 


Long Term, Low Fat, Low Protein Diets and 
Their Effect on Normal Subjects 


By Juan Calatayud, Cesar A. Caceres and George 
A. Kelser, Jr. Department of Medicine, George 
Washington University Hospital, Washington, 
D. C. 

A study was initiated to test the hypotheses 
that a group of inhabitants of the United States 
with a fat intake lower than usual in the United 
States would have lower serum cholesterol values 
than those of the general population of the United 
States, and that the serum cholesterol values of 
such a group would be comparable to those 
reported from countries where diets are low 
in fat content. Thirty-nine members of a religious 
community between the ages of 20 and 82 
years were selected for study, after medical 
evaluation revealed them to be in good health. 
Each subject had adhered to a vegetarian diet 
for 1 to 29 years, except under exceptional cir- 
cumstances. Caloric intake was estimated at 
2000 to 3000 calories per day per individual. 
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Daily activities of the subjects were regulated 
and were divided to include approximately equal 
hours of sleep, physical labor and prayerful 
activities. 

Serum cholesterol values were determined 
by the Schoenheimer-Sperry technic. Individual 
subjects tended to show the known relation- 
ships of serum cholesterol to excess weight, 
age and a family history of coronary artery 
disease. The average serum cholesterol value 
of the entire group and of various subdivisions 
according to age did not differ from that ex- 
pected in the general population on unrestricted 
diets. In this group of subjects native to the 
United States, no correlation could be established 
between the strict, long term, low fat, low pro- 
tein diet and values of serum cholesterol. 


The Effect of Sublingual Heparin on Lipid 
Partition and Radioactive Fat Tolerance 


By Donald Berkowitz, William Likoff and John 
J. Spitzer. Albert Einstein Medical Center, 
Hahnemann Medical College, and Sidney Hill- 
man Medical Center, Philadelphia. 


Recent experiences with radioactive fat tol- 
erance tests have demonstrated characteristic 
patterns in normal patients and those with vari- 
ous disease states. 

The present investigation reports the re- 
sults of sublingual heparin (Clarin) on these 
radioactivity curves and correlates them with 
changes in the serum turbidity, triglyceride (TG) 
and unsaturated fatty acid (UFA) levels in 9 
subjects. 

The test meal consisted of 25 yc. I1%1-triolein 
in a final volume of 1 ml. of peanut oil/Kg. of 
body weight. Blood samples were withdrawn 
initially, and then at serial intervals post-prandi- 
ally over a 24-hour period and were analyzed 
for turbidity, whole blood and lipid blood ra- 
dioactivity. In 5 patients, TG and UFA were 
also measured. 

One week later the procedure was repeated, 
at which time 2 tablets of Clarin were adminis- 
tered sublingually immediately after ingestion 
of the test meal, and 3 and 5 hours later. 

In 8 of the patients the serum radioactivity 
levels were reduced when the Clarin was taken, 
as compared to the control studies. In 2 of 
5 patients with an abnormal radioactive fat 
tolerance test initially, a normal response was 
actually obtained with the sublingual heparin. 
Turbidity levels were also improved in 7 pa- 
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tients. Three of 5 patients who had TG and 
UFA determinations showed significant decreases 
in their post-prandial levels as compared with 
the prior control study. 

Preliminary findings thus suggest that sub- 
lingual heparin favorably affects fat metabolism. 


The Synthesis of Cholesterol in the Arteries 
of Normal and Diabetic Rats 


By Daniel W. Foster and Marvin D. Siperstein. 
Department of Internal Medicine, University 
of Texas Southwestern Medical School, Dallas, 
Tex. 


Deranged lipid metabolism is often postu- 
lated as the possible cause of premature athero- 
sclerosis in diabetes, and this concept is sup- 
ported by the fact that cholesterol synthesis is 
frequently increased, while fatty acid synthesis 
is typically depressed in diabetic rat liver. De- 
spite these observations, no comparable studies 
of diabetic rat artery have been published. This 
may be due to reports that cholesterolgenesis 
does not occur in normal rat aorta. 

The present study was undertaken to de- 
termine, first, whether rat aorta can synthesize 
cholesterol, and second, what influence diabetes 
may have on cholesterol and fatty acid synthesis 
in aorta. 

Individual aortas and liver slices from nor- 
mal and alloxanized rats were incubated with 
acetate-C!* for 3 hours, following which CO,, 
fatty acids and cholesterol were isolated and 
analyzed for C14. Normal livers converted an 
average of .049% of the acetate-C!* to cholesterol 
and 3.030% to fatty acids. Normal aortas con- 
verted .002% of the acetate to cholesterol and 
.226% to fatty acids. C14-cholesterol was only 
moderately decreased by purification through 
cholesteryl dibromide. Diabetic rats demonstrat- 
ing decreased hepatic lipogenesis, likewise showed 
depressed fatty acid synthesis in their aortas. 
In contrast, an elevation of cholesterol synthesis 
in diabetic liver was not accompanied by a 
comparable increase in the aorta. 

It is concluded that rat aorta is capable 
of synthesizing cholesterol. The lipogenic defect 
of diabetic liver is also present in diabetic aortas; 
however, the aorta is seemingly resistant to the 
tendency toward increased cholesterol synthesis 
found in the diabetic liver. 


Measurements of Body Cholesterol 
Metabolism in Man 


By Aram V. Chobanian, Belton A. Burrows and 
William Hollander. Massachusetts Memorial 
Hospitals. 


This study was undertaken to ascertain 
indices of body cholesterol synthesis rate, tum- 
over rate and miscible pool in human subjects. 
C14-Jabelled acetate was administered intraven- 
ously to 3 ambulatory subjects, and the rate of 
its appearance in the serum as labelled choles- 
terol was studied over the subsequent 6 hours. 
In addition, C1*-cholesterol was administered 
intravenously to 5 subjects, and its disappear- 
ance from the serum was followed over the sub- 
sequent 3 to 4 months. Free serum cholesterol 
was determined by the Schoenheimer-Speny 
method. Cholesterol radioactivity was measured 
in a liquid scintillation counter following digi- 
tonide precipitation of the serum. 

The rate of appearance of labelled cho 
lesterol following acetate administration was 
similar in all subjects studied, reaching peak 
levels in 90 to 180 minutes. The rate of dis- 
appearance of labelled cholesterol was also com- 
parable in all subjects. During the first 4 to 
5 weeks, there was a relatively rapid decrease 
in serum specific activity, but thereafter the 
decrease in specific activity approached an ex- 
ponential rate of decay, thus permitting cal- 
culation of apparent body turnover rate and 
body miscible pool size of cholesterol. The half 
time disappearance of cholesterol in the group 
studied varied between 47 to 61 days, and the 
body miscible pool ranged between 0.16 to 0.31% 
body weight, comparable to reported values 
in mammals. These results suggest that useful 
indices of cholesterol synthesis, turnover rate 
and miscible pool in human subjects may be 
obtained from isotopic studies. 


The Effect of Exercise on Plasma NEFA Level 


By Samuel J. Friedberg, William R. Harlan, Jr. 
David L. Trout and E. Harvey Estes, Jr. De- 
partment of Medicine, Duke University, and 
V. A. Hospital, Durham, N. C. 


It has been suggested that muscle utilizes 
non-esterified fatty acids (NEFA) for a major 
portion of its metabolic needs. If true, exercise 
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should influence the blood level of NEFA. 

Seven normal male subjects fasted for 5 
hours, then exercised on a stationary bicycle 
before and during continuous intravenous ad- 
ministration of epinephrine. Brachial arterial 
samples were obtained and NEFA determined 
by the Dole method, adapted to remove inter- 
fering lactic acid produced during exercise. 

Results were similar on all subjects, and 
mean values for the 7 studies are reported. 
Control NEFA level was 0.87 mM/L. and fell 
to 0.64 mM/L. during 15 minutes of exercise 
(P < .01). After 15 minutes rest, the average 
level rose to 1.02 mM/L. Epinephrine adminis- 
tered continuously at 1.8 yg./min. caused an 
average rise from 1.02 mM/L. to 1.56 mM/L. 
Exercise superimposed on epinephrine adminis- 
tration produced an average fall from 1.56 mM/ 
L. to 1.10 mM/L. (P < .01) Fifteen minutes 
after exercise, with epinephrine still being in- 
fused, NEFA had risen to an average level of 
1.74 mM/L. Exercise produced a significantly 
greater fall in NEFA when NEFA was elevated 
by epinephrine (P < .01). No significant changes 
were observed in blood glucose, triglyceride 
and lipoprotein lipase activity. Lactate, how- 
ever, rose 5 to 7-fold during exercise. 

The fall in plasma NEFA with exercise 
could indicate accelerated utilization, but an “in- 
sulin-like” effect of exercise, resulting in de- 
creased entry of NEFA, is not ruled out. Tracer 
studies have been recently undertaken to clarify 
this point. 


Galactosuria and Galactosemia in 
Mental Deficiency 


By Lawrence I. Lonn, Arno G. Motulsky, David 
Yi-Yung Hsia and Gerald D. LaVeck. Depart- 
ments of Medicine and Pediatrics, University 
of Washington Medical School, Seattle, and 
Department of Pediatrics, Northwestern Uni- 
versity Medical School, Chicago. 


Galactosemia is a genetic disorder of carbo- 
hydrate metabolism caused by deficient galac- 
tose-1-phosphate-uridyl transferase (P-Gal-uridyl 
transferase) activity, and characterized by early 
vomiting, convulsions, jaundice, hepatospleno- 
megaly, ascites, failure to thrive and cataracts. 
Galactosuria and an abnormal galactose tolerance 
test are characteristic. The association of galac- 
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tosemia and mental retardation is now well 
recognized. Although the incidence of the disease 
is rare in the general population, it is conceivable 
that in a selected population of mental defec- 
tives more cases could be found. 

Individual urines were collected from ap- 
proximately 1800 patients at 2 institutions for 
the mentally retarded, 1 hour following an oral 
test dose of milk as a source of galactose. The 
specimens were screened for sugar, using a sensi- 
tive benzidine spray technic on filter paper. 
Samples containing sugar were assayed for galac- 
tose by paper electrophoresis in a 2% aqueous 
borax buffer, pH 9.2. Red cell P-Gal-uridyl 
transferase activity of galactosurics was deter- 
mined using the technic of Anderson, Kalckar, 
Kurahashi and Isselbacher. Normal activity is 
4.5 (+ 1.5) units/Gm. Hb. 

Thirty-one of the 1800 patients, or approxi- 
mately 1.7%, had significant galactosuria. None 
of these had a history suggestive of galactosemia. 
Although identical amounts of milk had been 
given to all patients, there was no relation 
between age or weight and galactosuria. P.Gal- 
uridyl transferase activities were within normal 
limits in all the galactorsurics tested. 

These studies demonstrate that mental de- 
ficiency and significant galactosuria can occur 
in the presence of normal P-Gal-uridyl transfer- 
ase activity, so that low enzyme levels must be 
established before the diagnosis of galactosemia 
may be made. The basis for the galactosuria 
with normal enzyme activity observed may lie 
in a renal tubular defect in galactose excretion; 
its relationship to mental deficiency is not, how- 
ever, clear. 


Uricolysis by Hematin Proteins 


By R. Rodney Howell and James B. Wyngaarden. 
Departments of Medicine and Pediatrics, Duke 
University Medical Center, Durham, N. C. 


Limited uricolysis occurs in man despite 
the absence of uricase. Most of this uricolysis 
probably occurs within the gut, but certain 
tissue enzymes may also play a role: verdoperoxi- 
dase and the cytochrome C-cytochrome oxidase 
system destroy uric acid in vitro, as do whole 
blood, leukocytes and erythrocytes. 


This investigation concerns the uricolytic 








substance present in human erythrocytes. Uric 
acid was incubated with H,O, and erythrocyte 
hemolysates or ammonium sulfate fractions 
thereof. Rapid uricolysis occurred, as followed 
spectrophotometrically at 292 yp, provided ery- 
throcyte catalase was destroyed by trypsin diges- 
tion or heat, or inhibited with 2,4-dichlorophenol. 
The specific activity of the uricolytic substance 
was constant, based on either protein or por- 
phyrin, throughout attempts to purify the ac- 
tive ammonium sulfate fraction on calcium phos- 
phate gel, DEAE cellulose column or starch 
block electrophoresis. The active uricolytic sub- 
stance was identified as methemoglobin, gener- 
ated from hemoglobin by H,O2. The prosthetic 
group, hematin, separated from globin by acid- 
acetone treatment, was as active uricolytically 
as methemoglobin. In all instances, addition of 
catalase to these systems completely abolished 


Chronic Esophageal Stasis and Dilatation Pro- 
duced in Dogs by Prolonged Cholinesterase 
Inhibition 

By Lauren D. Harris, William D. Ashworth and 
Franz J. Ingelf. »ger. Evans Memorial, Massa- 
chusetts Memorial Hospitals, and Department 
of Medicine, Boston University School of Med- 
icine, Boston. 


The production in animals of an esophageal 
disorder resembling human cardiospasm should 
elucidate the pathogenesis of the disease and 
the nature of the underlying defect. Therefore, 
studies were undertaken to confirm and amplify 
the observation of Koelle and Gilman that pro- 
longed administration of the anticholinesterase 
agent di-isopropylfluorophosphate (DFP) pro- 
duced “cardiospasm” in dogs. 

Permanent cervical esophageal fistulae were 
constructed. After control manometric, oncometric 
and cinefluorographic studies of esophageal 
motility and assessment of esophageal motor 
response to methacholine, dogs were injected 3 
times weekly with DFP in peanut oil; and motility 
and methacholine response were measured fre- 
quently thereafter. 

Striking esophageal motor derangements 
(complete aperistalsis, stasis of contents, and 2- 
to 3-fold dilatation of the lumen) appeared in 
all dogs after about 6 weeks of DFP administra- 
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uricolysis. No true peroxidase could be identified 
in the erythrocyte. 

That the uricolysis under study was a non. 
enzymatic peroxidation catalyzed by iron-por. 
phyrin compounds was further demonstrated by 
the finding that the prosthetic group of catalase 
(hematin) when split from the apoenzyme by 
acid-acetone was also an active catalyst of wri- 
colysis. A hematin prosthetic group is the com. 
mon denominator of mammalian enzyme systems, 
other than uricase, known to destroy uric acid, 
Since intracellular H,O, concentration is low 
(ca. 10° molar, Chance) and catalase is nor- 
mally ubiquitous, uricolysis by the mechanism 
described is probably not a major process in 
vivo, although the finding that allantoin (a pro- 
duct of this reaction) is minimally labelled in 
man following injection of isotopic uric acid 
suggests that the process does operate. 
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tion. In animals held upright, the esophagus did 
not empty for 10 to 15 minutes. 

Radiography and balloon kymography re- 
vealed no alteration of gastric or small bowel 
motility. Variable paresis of the extremities de- 
veloped but did not parallel esophageal effects 
closely. 

About 6 weeks after discontinuing DFP, 
random, disordered, nonpropulsive contractions 
appeared and have continued for 6 months with 
a gradual return of esophageal motility toward 
normal. DFP effects are being studied in cats, 
which have an esophagus anatomically more 
closely resembling man’s than that of the dog. 

The esophageal motor derangements pro- 
duced resemble human cardiospasm. Methachol- 
ine, however, failed to produce spasm of the 
distal esophagus as is seen in human cardiospasm. 
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The Inhibition of Gastric Acid and 
Pepsin Output by Glucagon 


By S. P. Solomon, P. Lewinter and H. M. Spiro. 
Yale University School of Medicine, New 
Haven, Conn. 


The effect of continuous intravenous admin- 
istration of glucagon and the role of hypergly- 
cemia in the production of the observed depres- 
sion of gastric secretion by glucagon was 
investigated. Gastric aspiration was carried out 
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by continuous hand suction, at intervals, during 
the 3 to 8 hours of infusion of glucagon or glu- 
cose. Analyses for pH and pepsin were carried 
out in the standard manner. 

Only 4 of 9 subjects who received 500 to 
900 cc. of 10% dextrose and water per hour had 
a decrease in gastric acid and pepsin output. 
Continuous infusion of glucagon in 250 cc. of 
saline per hour brought about a decrease in 
gastric secretion in at least 9 of 10 subjects that 
was sustained for 2 to 4 hours. Ten subjects 
received continuous infusion of glucagon in 500 
to 900 cc. of 10% dextrose and water per hour; 
all of these maintained the induced achylia 
throughout the 5 to 7 hours of study; pH was 
maintained at the range of pH 7, and pepsin 
disappeared from the gastric juice in the 5 
duodenal ulcer patients of this group. One sub- 
ject failed to respond to glucose-induced hyper- 
glycemia, but when glucagon-glucose was given, 
total achylia persisted throughout the period of 
observation. 

Glucagon given by continuous intravenous 
infusion produces a striking depression of gastric 
acid and pepsin output, an effect which is pro- 
longed by infusion of glucose and glucagon to- 
gether, and in which hyperglycemia, of itself, 


plays only a minor role. 


Rapid in Vitro “Assay” of Human Gastric 
Juice for Intrinsic Factor 


By Victor Herbert, Zaida Castro and Louise R. 
Wasserman. Mount Sinai Hospital, New York 
City. 

A modified procedure which is rapid, simple 
and which appears to be specific for the presence 
of intrinsic factor in the gastric juice of achlor- 
hydric patients has been developed. 

The procedure appears to depend on the 
presence on fresh (or lyophilized) rat (or other 
mammalian) liver- cells of “receptors” for in- 
trinsic factor. Minced liver is mixed for 1 minute 
in a Waring blendor with 0.9% NaCl. After low 
speed centrifugation the supernate is discarded, 
the precipitate is washed, suspended in a cal- 
cium-containing medium and incubated for 1% 
hour with 1 ml. of gastric juice, in air, at room 
temperature. After washing the homogenate, a 
second 4% hour incubation is performed, now 
with 10° yg. of vitamin B,,Co®. The homo- 
genate is again washed and its residual radio- 
activity determined in a well-type scintillation 
detector. Positive results are confirmed as valid 
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by failure to observe them in a calcium-free 
medium. 

Results for 10 gastric juices from pernicious 
anemia patients were all less than 15% over 
control values; the gastric juices from other 
achlorhydric patients, including 10 with malab- 
sorption syndrome, all gave results more than 
75% over control values. All samples were run 
in duplicate. 

This procedure may not only prove useful 
in separating megaloblastic anemia patients with 
pernicious anemia from those with malabsorp- 
tion syndrome, but may also be of value in 
quantitating individual differences in intrinsic 
factor secretion after various stimuli in longi- 
tudinal studies of the pathogenesis of pernicious 


anemia. 


Studies on the Mechanism of Gastric 
Inhibition by Fat 


By René Menguy. Department of Surgery, V. A. 
Hospital, Oklahoma City, and University of 
Oklahoma Medical Center. 


It is known that, following the introduction 
of fat into the small bowel, the secretion of acid 
by the stomach is inhibited by an undetermined 
agent circulating in the blood. On the other 
hand, we found in previous studies that gastric 
secretion in the rat was inhibited by the IV. 
administration of bile or bile acids. The purpose 
of this study was to determine if gastric inhibi- 
tion by fat was related to increased resorption 
of bile acids during fat digestion. 

The pyloric ligated preparation was used 
to measure the gastric secretory activity in 100 
Holtzman rats. The stomachs were removed 6 
hours after pyloric ligation and the contents: 
studied individually for volume, pH, free and 
total HCI concentration. The rats were divided 
into 3 groups. 

In group 1, 3 cc. of olive oil per 200 Gm. 
were injected intraduodenally simultaneously 
with pyloric ligation; the controls received the 
same amount of normal saline. In group 2, the 
bile duct was shunted to the rectum 24 hours 
prior to the same procedure as done in group 
1. In group 3, the same procedure as in group 
2 was followed, but ox bile extract (bile salts) 
was added to the olive oil. 

There was marked inhibition of gastric secre- 
tion in groups 1 and 3 and no significant inhibi- 
tion in group 2. 

In conclusion, our data suggest that gastric 
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inhibition by fat does not occur in the absence 
of bile constituents from the intestine and that 
this inhibition may be due to an increased re- 
sorption of bile acids incident to the digestion 
of fat. 


The Dose of Adrenal Cortical Hormones in 
Relation to Complications of Peptic Ulcer 


By Fred Kern, Jr. and Thomas A. Wilmoth. De- 
partment of Medicine, University of Colorado 
School of Medicine. 


Whether or not adrenal cortical hormones 
cause peptic ulcer or its complications is un- 
certain. A previous study suggested that patients 
receiving large doses of steroids, 20 mg. or 
more per day of prednisone or more than 50 
mg. per day of cortisone have a high incidence 
of ulcer, and that those receiving small doses 
are relatively free of peptic ulcer. This conclu- 
sion was tested further by study of the dose 
of adrenal steroids being administered to pa- 
tients who developed hemorrhage or perforation 
of a peptic ulcer while receiving such treatment. 
The records of 14 patients were available for 
study. Eleven of them were receiving a large 
dose of steroids at the time of the hemorrhage 
or perforation, and 3 were receiving a small 
dose (p = .058, assuming that the population 
had equal opportunity for large or small dose 
therapy). The duration of drug therapy prior 
to the ulcer complication was examined. When 
the dose of the hormone was large, the ulcer 
complication occurred after a short period of 
treatment (5 days or less in 5 patients). When 
the dose was small it occurred after a very long 
period (240 to 485 days). These findings sup- 
port the conclusion that the risk of a major 
complication of peptic ulcer is greater among 
patients receiving a large dose of adrenal steroids 
than among those receiving a small dose. 


Gallbladder Carbohydrates in Cholelithiasis 


By Joe Ed Smith and R. B. Giles, Jr. Department 
of Internal Medicine, University of Texas 
Southwestern Medical School, Dallas, Tex. 


To determine whether carbohydrate-contain- 
ing substances secreted by the gallbladder might 
be correlated with cholelithiasis, gallbladder con- 
tents obtained at post mortem and at operation 
were analyzed for total hexosamines by the 
Elson-Morgan reaction, total hexoses by the 
Anthrone procedure, protein and nonprotein 


nitrogens by the Kjeldahl method. Hexosamines 
were identified by ion exchange chromatography, 
and hexoses by paper chromatography. These 
data were correlated with cholelithiasis and the 
histologic appearance of the gallbladder mucous 
membrane. 

Hexosamine concentrations in the stone 
group (N=22) averaged 52 mg.%, as compared 
to 182 mg.% in the normal group (N=28). Hexo- 
samine chromatography revealed glucosamine 
and galactosamine in a ratio of 3 to 1, which 
did not vary significantly among several normal 
and abnormal specimens. Total hexose concen- 
tration averaged 166 mg.% in the stone group, 
as compared to the normal of 526 mg.%. Chroma- 
tography revealed predominantly galactose with 
small amounts of glucose, arabinose, fucose and 
ribose. The ratio of hexosamine to hexose aver- 
aged .35 without significant differences between 
the 2 groups. Analyses of several pigment and 
cholesterol stones revealed very small amounts 
of hexosamine and hexose, with slightly higher 
concentrations being found in the pigment type. 

These studies establish that there is a signifi- 
cant difference between the carbohydrate con- 
centrations in normal gallbladder bile and in 
that associated with cholelithiasis. The low 
concentrations found in biles associated with 
cholelithiasis may reflect disease of the mucous 
membrane, but whether low mucoprotein con- 
centrations contribute to, or result from, choleli- 


thiasis has not been established. 


An Experimental Malabsorption Syndrome Pro- 
duced by Neomycin; Absorptive and Histologic 
Studies 


By Eugene D. Jacobson, Robert B. Chodos, John 
T. Prior and William W. Faloon. Department 
of Medicine, State University of New York, 
Upstate Medical Center, University Hospital, 
and V. A. Hospital, Syracuse, N. Y. 


The previously reported occurrence of 
steatorrhea during oral administration of neo- 
mycin has stimulated further characterization of 
this syndrome using absorptive parameters and 
histologic studies. 

In 6 subjects plasma carotene was deter- 
mined during 1l-week periods of control, neo 
mycin sulfate (12 Gm. daily) and postneomycin 
control. In each subject, a fall of 30% or more 
from maximum control values occurred during 
neomycin, with reversal when the drug was 
withdrawn. Six additional subjects given 6 Gm. 
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daily exhibited a less marked decrease in caro- 
tene. Comparison studies with magnesium sul- 
fate showed no fall in plasma carotene in 3 
subjects. Castor oil produced a less marked fall 
than neomycin in one subject. 

Fecal excretion of [I!*! trioleate (RITO) 
was increased from under 4% during control 

riods to 11 to 44% in 4 subjects given neo- 
mycin. Blood levels of RITO at 4 and 6 hours 
in the 3 subjects so studied were decreased by 
from 15 to 60%. 

In 15 subjects urinary d-xylose excretion 
was determined before and after 3 to 7 days of 
neomycin. In 14 of these, excretion fell by 25 
to 90% from control levels. 

Jejunal biopsies were obtained at surgery 
for gastroduodenal disease in 6 patients given 
neomycin for from 4 to 33 days and in a similar 
group of 5 patients not given neomycin. The 
mucosa in the treated patients showed varying 
degrees of villous clubbing, round cell infiltra- 
tion and edema of the lamina propria. These 
changes were not observed in the controls. 

Urinary 5-hydroxy-indole-acetic acid values 
measured before and during periods of neomycin 
in 4 subjects were unchanged. 

These findings indicate that neomycin is 
capable of producing a reversible malabsorption 
syndrome which resembles idiopathic steatorrhea. 



























Studies of I-18! Labeled Triolein Absorption 
from Various Levels of the Small Bowel in Man 


By Franz Goldstein, C. Wilmer Wirts and Simon 
Kramer. Division of Gastroenterology, Depart- 
ments of Medicine and Radiology, Jefferson 
Medical College, Philadelphia. 


Knowledge regarding the sites of preferential 
fat absorption from the small intestine of man is 
incomplete. 

In 7 patients, from 1 to 5 small bowel 
intubations were carried out with a modified 
Miller-Abbott tube. Twenty-five cc. of [1%1- 
labeled triolein emulsion was introduced through 
the tube into various levels of the small bowel. 
A distal occlusive balloon inflated with about 
15 cc. of air prevented or minimized the escape 
of the emulsion past the point of introduction 
for the duration of the experiment. Blood was 
drawn at hourly intervals for 5 hours. Plasma 
radioactivity was measured and expressed as % 
of administered dose in calculated plasma 
volume. 


























Results indicate that (1) maximal absorp- 
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tion tends to take place from midsegments of 
the small intestine, with diminution of absorp- 
tion noted from both the proximal jejunum and 
distal ileum. (2) There is marked variation be- 
tween individuals as to site and extent of maxi- 
mal triolein absorption. Some patients absorb 
significant amounts of triolein from only small 
segments of intestine whereas others absorb 
well from the entire small bowel. These results 
could explain the unpredictable effects of partial 
small bowel resections on postoperative fat ab- 
sorption. (3) Although plasma radioactivity 
peaks were obtained earlier following trans- 
intestinal than peroral administration, maximal 
counts were of similar magnitude following either 
route of administration. These results suggest 
that mixing of emulsified fat with pancreatic 
juice and bile is not essential for maximal 
absorption. 


The Xylose Test as an Aid in the Diagnosis 
of Intestinal Malabsorption 


By C. E. Butterworth, Jr., Enrique Perez-Santi- 
ago, Jose Martinez-de Jesus and Rafael San- 
tini. Medical College of Alabama, Birmingham, 
and U. S. Army Tropical Research Medical 
Laboratory, San Juan, Puerto Rico. 


The xylose test has been evaluated as a 
diagnostic aid in the study of intestinal mal- 
absorption. As usually performed, it is simply 
a measurement of urinary pentose excretion in 
5 hours after oral ingestion of 25 Gm. of D (+) 
xylose. In 114 normal persons the test showed 
excretion of 5.7 Gm. (mean) + 1.4 (standard 
deviation), range 3.3 to 9.2 Gm. In 49 subjects 
with untreated tropical sprue the excretion was . 
1.4 Gm. + 0.7, while in 28 subjects with sprue 
in remission the excretion was 3.5 Gm. + 1.3 
(mean + §S.D.). Oral doses of 5 Gm. gave 
proportionately lower but comparable results. 
The test was normal in a variety of GI and hema- 
tologic disease, but was abnormally low in tuber- 
culous enteritis, intestinal lymphosarcoma and 2 
of 3 cases of pernicious anemia. 

When xylose was given intravenously in 25- 
Gm. doses, the 24-hour urinary excretion values 
(mean + S.D.) were: 6 normal subjects, 11.0 
Gm. + 1.6; 13 subjects with tropical sprue, 11.3 
Gm. + 1.5. This provides the first evidence to 
our knowledge that metabolic factors are similar 
in the 2 groups, and indicates that the 4-fold 
difference observed after oral administration re- 
flects the factor of intestinal absorption. 
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Ribose ingestion was followed by subnormal 
pentose excretion in sprue patients, but this 
sugar is metabolized at a rate 10 times greater 
than xylose and seems less reliable. A spruelike 
syndrome was induced in dogs by administering 
aminopterin, after which blood curves and uri- 
nary excretion of xylose were markedly depressed. 

It has been concluded that the xylose test 
is a simple and accurate method for assessing 
carbohydrate absorption by the small intestine. 
It is more reliable for this purpose than the 
glucose tolerance test. 


Lactic Acid Dehydrogenase in Sprue 


By A. A. Cintrén-Rivera, J. Acosta-Matienzo and 
R. S. Diaz-Rivera. Department of Medicine and 
Clinical Research Laboratory, School of Medi- 
cine, University of Puerto Rico. 


Serum lactic acid dehydrogenase activity 
was determined in 14 cases of sprue in relapse, 
3 cases of inadequately treated sprue and 21 
cases of sprue in complete hematologic remis- 
sion, utilizing the spectrophotometric procedure 
of Wréblewski and LaDue, slightly modified. 
The normal values obtained in this laboratory 
for the enzyme range from 75 to 325 units/ml. 

A very significant elevation of LAD activity, 


ranging from 900 to 8000 units/ml., was ob- 
served in the sera of patients suffering from 
sprue in relapse. With the exception of a case 
which could not be studied completely, a 
prompt decrease in SLAD levels occurred fol- 
lowing specific therapy with either vitamin B,, 
or folic acid. In another patient, who exhibited 
an actual increase in SLAD together with no 
clinical or hematologic response during 8 days 
of vitamin B,, therapy, the administration of 
folic acid produced a prompt decrease to normal. 
This response preceded the gradual clinical re- 
covery of the patient. 

SLAD activity was found to be slightly in- 
creased in cases of inadequately treated sprue, 
and the degree of alteration would appear to 
depend upon the severity of the anemia, the 
type of treatment and the dosage. 

In all cases of sprue showing complete 
hematologic remission, the LAD activity of the 
serum was found to be normal, with values 
ranging from 75 to 450 units/ml. 

In summary, we have observed an increase 
in the LAD activity of the sera of patients suf- 
fering from sprue in relapse with its concomitant 
megaloblastosis of the bone marrow. Specific 
therapy results in the correction of both abnor- 
malities, thereby pointing to a possible relation 
between them. 


GENETICS 


Concerning the Possibility of the 
Electrocardiogram as a Genetic Index 


By J. Marion Bryant, Winnifred Seegers and 
Richard C. Bozian. Department of Medicine, 
New York University Post-Graduate Medical 
School, and Fourth (N.Y.U.) Medical Divi- 
sion, Bellevue Hospital, New York City. 


Past attempts to obtain basic genetic data 
with the electrocardiogram have proven un- 
satisfactory. Only superficial aspects of the 
heart’s electrical characteristics were used as 
points of reference. With the introduction of 
the sequential classification of intraventricular 
conduction from this laboratory in 1958, it be- 
came possible to designate simply the specific 
types of intraventricular conduction and, thereby, 
to indicate a fundamental characteristic of the 
heart, uninfluenced by extraneous factors. 

The value of the 4 common types of intra- 


ventricular conduction as a genetic index was 
tested in a study of a 212-member family rang- 
ing in age from 3 to 75 years. The 4 types occur 
in approximately the same proportions in all 
age groups. However, the conduction types 
change in the presence of severe heart disease. 

Both parents of 14 parent-pairs had the 
predominent L-R Type. Of their 42 children, 
90% had the L-R Type, as compared to an 
occurrence of this type in 74% of the whole 
family. In the remaining 14 parent-pairs, no 2 
parents of a pair had the same conduction type; 
rather, one parent was of the L-R Type while 
the other was either the L-L, R-L or R-R Type. 
Of their children 75% had the L-R Type. 

An ideal test of this concept of the electro- 
cardiogram as a genetic index requires further 
studies of families in which both parents of a 
pair have the less frequent L-L, R-L or RR 
Types. 
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These data are presented in the hope that 
other investigators may evaluate further the 
significance of this concept of the electrocardio- 
gram as a genetic index. 


Genetic and Physiologic Studies 
of Milroy’s Disease 


By John R. Esterly and Victor A. McKusick. Di- 
vision of Medical Genetics, Johns Hopkins Uni- 
versity School of Medicine, Baltimore, Md. 


The pathogenesis and genetic transmission 
of chronic hereditary lymphedema (Milroy’s 
disease) has been studied in 13 members of a 
family in which this condition has been present 
in 3 generations. 

Two modes of inheritance have been pro- 
posed: that of a sex-linked or incompletely 
sex-linked dominant, and that of an autosomal 
dominant. The transmission in this family and 
in those previously reported is compatible with 
that of a simple autosomal dominant with in- 
complete penetrance. Of the 5 conductors of 
the trait in this family, only 1 fails to show 
evidence of the condition himself. No evidence 
for linkage with the blood group antigens or 
the serum haptoglobins has been demonstrated 
to date. 

The defect is traditionally thought to be a 
malformation of the lymphatics. An alternative 
hypothesis-that of an abnormality, structural 
and/or functional, of the arterioles permitting 
the transmission of abnormally high pressure to 
the capillaries—has been suggested by (1) his- 
tologic changes in the arterioles, (2) increased 


¢ IMMUNOLOGY 263 


skin temperature, and (3) reduced arteriovenous 
oxygen saturation difference. 

Laboratory studies in members of this fam- 
ily demonstrate all 3 of the above features. 
Femoral arteriovenous oxygen differences in 3 
affected individuals were 2.1, 2.0 and 0.9 vol.%, 
abnormally low values compatible with high 
flow. A biopsy of the subcutaneous tissue de- 
monstrated numerous groups of arterioles in the 
deep dermis. Dilated lymph spaces as well as 
some subcuticular fibrosis was also seen. The 
skin temperature in affected members studied 
was consistently 2 to 5 C. higher over the 
affected extremities than that over the remainder 
of the body. Furthermore, accommodation to 
cold was poor. The cardiac index in one affected 
member of the family was at the upper limit 
of normal (5.04 L./min./M?). The disappearance 
of 1181 albumin following subcutaneous injec- 
tion in the edematous leg had a value (slope 
of 0.034) which was midway between that of 
normal (0.029) and of cases of cardiac edema 
(0.057). Although the disappearance rate was 
not as rapid as might have been expected from 
increased capillary filtration, neither was it as 
slow as has been demonstrated in lymphatic 
obstruction (0.008). Diuresis with bed rest, salt 
restriction and chlorthiazide increased the ar- 
teriovenous oxygen difference from 0.9 vol.% to 
9.0 vol.%, a normal value. In conclusion, it 
appears that increased blood flow is the result 
rather than the cause of the edema. The mechan- 
ism of the edema remains obscure. The histologic 
changes in the arterioles are probably nonspec- 
ific and secondary. 


IMMUNOLOGY 


The Passive Transfer of Sensitivity to 
Antigen-induced Fever 


By Howard M. Grey, Winton Briggs and Richard 
S. Farr. Department of Medicine, University 
of Pittsburgh School of Medicine, Pittsburgh. 


Immune mechanisms can be involved in a 
febrile response in humans, as evidenced by 
serum sickness. Similarly, approximately 70% 
of rabbits immunized with bovine serum albumin 
(BSA) respond with fevers upon an intravenous 
challenge with 2 mg. pyrogen-free BSA a month 
after sensitization. To determine whether anti- 
gen initiates fever by reacting with circulating 


antibody, or whether sensitized cells are neces- 
sary as in delayed tuberculin hypersensitivity, 
the following passive transfer studies were con- 
ducted. 

Donor rabbits were immunized with 1 to 3 
subcutaneous injections of 25 mg. BSA in in- 
complete adjuvant. When normal recipients were 
given 45 ml. aliquots of pooled, pyrogen-free 
antiserum obtained from 16 immunized donors, 
11 of 13 responded with fever when challenged 
2 to 48 hours later with 2 mg. BSA. Normal 
recipients given 45 ml. of pooled normal rabbit 
serum remained afebrile after challenge. 

In contrast, a suspension containing 800 
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million mononuclear cells made from the spleen 
of an immunized rabbit and injected into the 
abdominal wall of a normal recipient failed to 
passively transfer the capacity to respond with 
fever. Thirteen such recipients remained afebrile 
when challenged with 2 mg. BSA 24 hours 
after cell transfer, although evidence was ob- 
tained that the transferred cells were viable. 

It is concluded that the events resulting in 
fever following the injection of BSA into sensi- 
tized animals are initiated by circulating anti- 
body rather than by sensitized cells, and that 
fever can be an in vivo secondary manifestation 
of a primary antigen-antibody reaction, just as 
precipitation, agglutination and complement-fix- 
ation are in vitro examples of 2nd stage phen- 
omena. 


Longitudinal Study of Lupus Globulin Factor 
Detection and Quantitation, Using Labeled 
Antiglobulin 


By George J. Friou. Medical Service, V. A. Hos- 
pital, West Haven, Conn., and Department of 
Internal Medicine, Yale University Medical 
School. 


This is a report of continued experience 


in use of labeled antihuman globulin to detect 
and measure the SLE serum factor which reacts 
with nucleoprotein. Experience to be reported 
has been especially with radioactive labeled 
antiglobulin, but fluorescent antiglobulin yields 
similar results. 

Data are available on more than 50 SLE 
patients and over 500 others. The test has been 
consistently positive in SLE. Serum of patients 
showing only nucleophagocytosis have been 
negative. In repeated tests in SLE patients levels 
of factor have changed slowly. The inconstant 
results of LE tests must therefore be attributed 
to technic or secondary factors adversely af- 
fecting phagocytosis, rather than to changing 
serum activity. In general, no pattern of change 
suggesting effect of treatment has been discern- 
ible, even after long periods. In 2 patients, 
however, the factor disappeared, and cessation 
of therapy was accomplished without relapse. 

Some tests positive at low level have been 
encountered in absence of clinical or laboratory 
findings of SLE. These positive serums have 
been almost exclusively from patients with RA, 
BFP reactions and other related syndromes. 
Continued long-term observation of these indi- 


viduals is being attempted. Accumulated re- 
sults show some variability. In some, later de- 
terminations have been unchanged, and in others 
negative. In one patient a rising level coincided 
with appearance of SLE. 

Continued experience confirms specificity of 
the technic and indicates superiority to the LE 
test even as a qualitative test. In addition, quanti- 
tation provides refinement of diagnostic inter- 
pretation and information possibly of use in 
management of patients and in assessing future 


risk of SLE. 


Antibodies to Nucleoprotein Extracts in Patients 
with Lupus Erythematosus and Rabbits Im- 
munized with Nucleoprotein Extracts 


By Howard C. Goodman. Laboratory of Cellular 
Physiology and Metabolism, National Heart 
Institute, Bethesda, Md. 


A serologic reaction between the sera of 
patients with systemic lupus erythematosus 
(SLE) and nucleoprotein extracts has been 
studied and attempts made to produce auto- 
antibodies to liver nucleoprotein extracts in rab- 
bits. Nucleoprotein extracts were made at low 
electrolyte concentration (Chargaff and David- 
son; The Nucleic Acids. Academic Press, 1955) 
from human and rabbit liver and calf thymus. 
Twelve of 28 SLE sera agglutinated tannic 
acid-treated RBC coated with human liver 
nucleoprotein extract. The antigen(s) in the 
human liver extract was heat stable and was 
destroyed by desoxyribonuclease. Rabbit liver 
nucleoprotein extracts contained substances with 
similar properties which, in serum absorption 
experiments, removed all reactivity to human 
liver extract from a positive serum. Calf thymus 
extract contained not only this antigen, but a 
second, heat-labile antigen. Agglutination titers 
of 1:40 to 1:1,000,000 were found in 23 of the 
28 SLE sera when they were tested with tanned 
RBC coated with calf thymus extract containing 
at least these 2 antigens; 85 control sera were 
negative. 

Attempts to produce auto-antibodies to 
components of cell nuclei by prolonged immuni- 
zation of 7 rabbits with rabbit liver extracts in 
Freund’s adjuvant were unsuccessful. Nine rab- 
bits were therefore injected with human liver 
nucleoprotein extract in Freund’s adjuvant; all 
developed antibodies not only to human nucleo- 
protein extracts, but also to rabbit liver nucleo- 
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protein extracts. These results suggest that the 
antibodies against nuclear material detectable in 
patients with SLE may arise as a result of im- 
munization with foreign nuclear material, pos- 
sibly bacterial. 


Nuclear Lysis by Lupus Serum in the 
Absence of Complement 


By Katherine D. Detre and Stuart C. Finch. De- 
partment of Internal Medicine, Yale Univer- 
sity School of Medicine, New Haven, Conn. 


The mechanism of the lupus reaction was 
investigated from the standpoint of its being a 
complement-dependent antibody reaction. Com- 
plement-inhibiting concentrations of EDTA were 
mixed with normal heparinized blood, lupus 
serum then was added, and a Zinkham-Conley 
lupus induction test performed. In 12 observa- 
tions of this type, extensive nuclear lysis was 
evident, but there was neither rosette formation 
nor nuclear phagocytosis. These lupus sera 
produced extensive lupus cell and rosette forma- 
tion in the absence of EDTA. Studies on starch 
granule phagocytosis indicate that starch sensi- 
tized with both antibody and complement are 
phagocytized in the presence of EDTA. How- 
ever, unsensitized starch is not phagocytized in 
a system in which complement is inhibited by 
EDTA. 

These observations indicate that lupus fac- 
tor is capable of inducing lysis of the nuclei of 
polymorphonuclear leukocytes in a complement- 
inactivated system. Based on the results obtained 
in the starch granule phagocytosis studies, it is 
probable that the lack of nuclear phagocytosis 
and rosette formation was due to the absence 
of either complement or nuclear antibody. 


A Reactant to Human Lung in Patients 
with Pulmonary Disease 


By Allen R. Hennes, R. L. Carpenter, M. Moore 
and James F. Hammarsten. Medical Service, 
V. A. Hospital, and University of Oklahoma 
School of Medicine, Oklahoma City. 


We have attempted to determine if reactants 
to human lung extracts could be detected in the 
sera of patients with pulmonary diseases. 

Supernate from a 10% saline homogenate 
of human lung was absorbed onto latex particles 
and used as an antigen. In sera from 11 appar- 
ently healthy controls, no positive reactions were 
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seen. In 22 hopitalized patients without evident 
pulmonary disease, 1 positive and 1 questionable 
were seen. 

In 52 patients with cavitary tuberculosis, 
41 positive and 1 questionable reaction was 
found. In 18 patients with noncavitary tuber- 
culosis, 9 positive and 2 questionable reactions 
were found (p < .001). The difference in inci- 
dence of reactions between cavitary and non- 
cavitary tuberculosis was of borderline signifi- 
cance (p .1-.05). 

In 16 patients with obstructive pulmonary 
emphysema, 7 positive reactions were found 
(p < .001) as compared to controls. The inci- 
dence of positive results was significantly less 
than in patients with tuberculosis. 

A similar antigen prepared from fetal lung 
showed a significant but smaller number of posi- 
tive results in tuberculosis, but it has not been 
tested in pulmonary emphysema. A few observa- 
tions comparing sera positive against human 
lung to extracts of other organs indicate that 
the reaction may be specific for some component 
of human lung. 

It is concluded that reactants to human lung 
are present in a significant number of patients 
with pulmonary tuberculosis and emphysema. 


Serum Complement Levels in Patients 
with Secondary Amyloidosis 


By Ralph C. Williams, and David H. Law, IV. 
Medical Service, U.S.A.F. Hospital, Maxwell 
Air Force Base, Montgomery, Ala., and De- 
partment of Medicine, Cornell University 
Medical College, New York, N. Y. 


Serum complement activity, if below the. 
usual range of normal, may reflect in vivo com- ° 
plement fixation by an abnormal immune me- 
chanism. Complement levels in secondary amy- 
loidosis were studied in an attempt to correlate 
tissue deposition of amyloid with changes in 
complement activity. 

Serum complement (C’) was determined 
by the procedure outlined by Fischel, using the 
50% hemolysis method. 

A series of 26 patients with secondary amy- 
loidosis was studied. The patients comprised 3 
groups: (1) 13 patients with far-advanced 
lepromatous leprosy and amyloidosis; (2) 4 
patients with multiple myeloma and paramy- 
loidosis, together with 1 patient having lympho- 
ma, marrow plasmacytosis and amyloidosis; (3) 
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8 patients with secondary amyloidosis and miscel- 
laneous chronic disease states. C’ in the leprosy- 
amyloid group ranged between 36 and 66 U50% 
(50% hemolytic units per cc.), representing no 
significant difference from 60 patients with 
lepromatous leprosy alone. C’ in the myeloma- 
lymphoma-amyloid group was depressed (range 
0 to 34 U50%), compared to 15 lymphoma and 
5 myeloma patients without amyloid. The mis- 
cellaneous group showed normal to elevated C’ 
levels (34 to 82 U50%), except for 1 patient 
with marked plasmacytosis in bone marrow. 

Summary: Six of the 26 patients studied 
showed significant C’ depression. All patients 
with depressed C’ had plasmacytosis of greater 
than 30% in bone marrows. Plasmacytosis alone 
in control myeloma patients was not accom- 
panied by C’ depression. No anticomplementary 
effect was demonstrated in low complement ac- 
tivity sera from amyloid patients when these sera 
were tested in combination with sera of normal 
C’ activity. 


Altered Tuberculin Reaction in 
Lymphoma and Leukemia 


By Arthur T. Faulk, Milton Tellem and Abraham 
M. Frumin. Department of Laboratories, Albert 


Einstein Medical Center, Southern Division, 
Philadelphia. 


The positive response to tuberculin antigen 
in lymphoma and leukemia patients was com- 
pared with those of normal subjects. A positive 
reaction to 0.1 cc. PPD#2 (containing 0.005 
mg. of purified protein derivative) was noted in 
normals and chronic lymphocytic leukemia (5), 
lymphosarcoma (3), reticulum cell sarcoma (2), 
Hodgkin’s disease (1), and giant follicle lymp- 
homa (1). A tenth of a cc. of a 2.5% hydrocorti- 
sone solution mixed with an equal volume of 
PPD#2 inhibited the positive skin reaction in 
normal subjects but, on the contrary, enhanced 
the reaction in lymphoma and leukemia. The 
response was independent of the time sequence 
of administration, the localization or dissemina- 
tion of the disease, the degree of elevation of 
the white count, and of simultaneous systemic 
steroid therapy. Histologic sections of the skin 
reactions were identical, except in chronic 
lymphocytic leukemia where marked lympho- 
cytic infiltration was observed. 

The lack of inhibition of the PPD#2 reac- 
tion by hydrocortisone suggests an altered state 
of tuberculin sensitivity (hyperimmune) in posi- 
tive reactors with lymphoma and leukemia. 


INFECTIOUS DISEASE 


Direct Identification of Group A Streptococci 
by Fluorescent Antiserum Method 


By Andrew Huvos and George J. Friou. Medical 
Service, V. A. Hospital, West Haven, Conn. 
and Department of Internal Medicine, Yale 
University Medical School. 


The chief clinical importance of grouping 
beta-hemolytic streptococci lies in identification 
of Group A organisms. This is accomplished by 
preparation of an antigen extract and precipita- 
tion by specific antiserum. This procedure is 
laborious and causes several days’ delay. The 
method has therefore been somewhat restricted 
in its clinical application. 

A method allowing immediate identification 
of Group A streptococci is described. Group- 
specific anti-A rabbit serum was prepared and 
its globulin fraction labeled with fluorescein iso- 
thiocyanate. When beta-hemolytic streptococci 
were incubated with this fluorescent antiserum 


and thoroughly washed with buffer, green stain- 
ing of the organisms was observed with fluores- 
cence microscopy. After absorption with killed 
Group C and G organisms, the reaction was 
specific for Group A in tests with a small number 
of strains of known serologic group. The serum 
thus prepared has maintained its potency for 
several months. 

Thirty-seven unknown strains of beta-hemo- 
lytic streptococci were tested independently by 
the method described and the conventional pre- 
cipitin test. All of 17 organisms identified as 
Group A by precipitin tests were correctly 
identified with fluorescent antiserum. Of the 20 
strains which failed to react with Group A anti- 
serum in the precipitin test, 2 gave positive re- 
actions with fluorescent antiserum. Neither of 
these was of the groups used in the original ab- 
sorption (C and G). 

These preliminary results would indicate 
that more extensive absorptions will yield a 
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fluorescent antiserum with the same specificity 
as the precipitin test and provide a single method 
for rapid serologic identification of Group A 
streptococci. 


Immunologic Responses to Nephritogenic 
Group A Streptococci in Man 


By Stanley H. Bernstein and Maxwell Stillerman. 
Long Island Jewish Hospital, New Hyde Park, 
N. Y. 


Immunologic reactivity of the host to cer- 
tain strains of group A beta hemolytic strepto- 
cocci may influence the development of acute 
glomerulonephritis in man. 

Twenty-two patients with hematuria, al- 
buminuria, edema and elevated sedimentation 
rates following untreated respiratory infections 
were studied. Throat cultures and serum speci- 
mens were obtained at the onset of renal disease, 
3 to 6 months and 12 months later. Antistrep- 
tolysin O (ASO), antihyaluronidase (AH), and 
antistreptokinase (ASK) titers as well as bac- 
teriostatic type-specific antibodies were deter- 
mined on all sera. 

Streptococci were isolated on culture from 
13 of these patients. Family contacts of 2 other 
patients were carriers of streptococci. Organisms 
isolated included 6 type-12 strains, 4 type-49 
(Red Lake) strains, 4 nontypeable strains. One 
beta hemolytic organism failed to grow on sub- 
culture. ASO titers were elevated in all but one 
patient initially. Significantly prolonged titers of 
ASO were also noted. AH and ASK titers were 
not as consistently elevated. Type-specific anti- 
bodies were present in the sera of only a few 
patients. One patient had a type-12 organism 
isolated on culture, without demonstrable anti- 
bodies. The presence or persistence of antibodies 
did not correlate with the severity of clinical 
disease. . 

Evidence is presented that acute glomeru- 
lonephritis can be associated with isolation of 
nontypeable group A streptococci, as well as 
with known nephritogenic strains. Since the 
manifestations of renal disease and streptococcal 
antibody responses were essentially similar, lack 
of suitable typing sera, rather than loss of M- 
substances, appears to be the most likely ex- 
planation for the inability to classify these non- 
typeable organisms. Characteristic elevations of 
ASO titers, even when streptococcal could not 
be isolated, were evidence for prior streptococcal 
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exposure in 95% of the patients. Patterns of AH 
and ASK antibodies were not helpful in this 
regard. Type specific antibodies could not be 
demonstrated in most patients, despite isolation 
of nephritogenic strains. 


A Selective Approach to the Control of 
Nasal Carriers of Staphylococci 


By Robert E. Windom, Richard A. Fergeson and 
Jay P. Sanford. Department of Internal Medi- 


cine, University of Texas Southwestern Medical 
School. 


The anterior nares of individuals who carry 
staphylococci, whether hospitalized as patients 
or personnel, constitute an important reservoir 
from which dissemination occurs. Difficulty in 
control arises from the fact that antimicrobial 
drugs may suppress the carrier state but do not 
alter the predisposition of an individual to be 
a carrier. Based on the observation that sus- 
ceptible individuals in a hospital environment 
ultimately are going to acquire staphylococci 
which are resistant to any specific antimicrobial 
agent used, and on the observation that staphylo- 
cocci belonging to the 42B/52/81 phage pattern 
presently account for virtually all staphylococcal 
infections in the neonatal and post-partum 
periods, a selective approach was undertaken. 
Seven individuals who demonstrated persistent 
carrying of coagulase positive staphylococci of 
the 42B/52/81 phage pattern in their anterior 
nares were treated for 14 days with a nasal spray 
containing a viable mixture of 42B/52/81 bac- 
teriophage. Staphylococci of this phage pattern 
were eliminated during therapy in 5 of the 7 
individuals, though staphylococci of other phage . 
patterns appeared. Three of the 5 individuals 
have not become recolonized with the 42B/52/81 
strain over a 2-month period after therapy. The 
selective elimination of the strain of staphylococ- 
cus with the greatest pathogenic potential dur- 
ing the neonatal and post-partum period, while 
allowing recolonization with strains of less patho- 
genicity, under these clinical circumstances seems 
to be a rational, feasible approach to the con- 
trol of many nasal carriers of staphylococci. 


Staphylococcal Pneumonia: A Clinical 
Evaluation of 40 Cases 


By L. R. Schumacher, J. R. Coates, R. C. Sowell 
and G. L. Calvy. Department of Medicine, 
U. S. Naval Hospital, St. Albans, N. Y. 
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This is a report of further clinical investiga- 
tion of staphylococcal pneumonia. Forty cases 
were diagnosed and treated in this hospital dur- 
ing a 20-month interval. Historically, they may 
be categorized as hospital and non-hospital 
acquired, with further description as follows: 
(a) Complication of pre-existing major disease, 
(b) postinfluenzal, (c) postoperative (d) occur- 
rence in hospital personnel. 

Diagnostic features of history, physical 
findings and the patient's clinical appearance 
were utilized together with roentgenologic and 
bacteriologic findings to institute early decisive 
therapy. Emphasis was placed on personal ex- 
amination of sputum smears, cultures and chest 
roentgenograms and consultation with a mobil- 
ized “pneumonia team.” 

Early in this experience it became evident 
that there were radiologic characteristics peculiar 
to staphylococcal pneumonia, of high reliability 
in leading to diagnosis. 

Analysis of antibiotic sensitivities revealed 
most of the encountered organisms to be resistant 
to the sulfonamides, tetracyclines, streptomycin 
and penicillin. The best therapeutic results were 
obtained with ristocetin (26 cases). Vigorous 
supportive therapy included tracheostomy (21 
cases). Gamma globulin was administered to 16 
patients as adjunctive therapy. 

During the course of their pneumonia, 8 
patients died, 6 of whom had other lethal pri- 
mary disease (metastatic carcinoma, lymphoma, 
etc.). Twelve patients had a significant fall in 
hemoglobin and hematocrit during their infec- 
tions, 3 of whom became icteric; an additional 
2 had icterus without change in hemoglobin. 
Twenty patients had a leukocyte count below 
12,000 mm.$ at the time of diagnosis. Pulmonary 
complications encountered were pneumothorax, 
empyema, lung abscess and tension cysts. Only 
2 patients had significant respiratory disability 
after recovery. 

Awareness of the manifestations and gravity 
of staphylococcal pneumonia, with attention to 
early diagnosis and decisive therapy, is empha- 
sized as essential for the successful management 
of this disease. 


Leucomycin: Clinical and Laboratory 
Studies on a New Antibiotic 


By Alfred P. Spivack, George M. Eisenberg, 
William Weiss and Harrison F. Flippin. 
Philadelphia General Hospital (Blockley Di- 


vision), Philadelphia, and Section of Infectious 
Diseases, Hospital of the University of Penn- 
sylvania, Philadelphia. 


Clinical and laboratory studies have been 
conducted on a new antibiotic, leucomycin, with 
particular reference to its effect on antibiotic 
resistant staphylococci. 

Laboratory data on the in vitro susceptibil- 
ity of numerous strains of staphylococci have 
been obtained by a serial tube dilution method. 
Cross resistance relationship between leucomycin 
and erythromycin has also been studied. Prior 
to the clinical use of leucomycin at our hospital, 
the minimum inhibitory concentration of leuco- 
mycin for all strains of staphylococci tested was 
0.6 to 1.25 ug./ml. With clinical use, however, 
a few strains were noted to have developed re- 
sistance to concentrations greater than 80 yg./ml. 
in patients receiving the drug. This is apparent 
from the finding that the leucomycin resistant 
isolate possessed the same phage pattern as the 
initial susceptible strain. 

Clinically, the cases studied were of 2 
types: of severe, hospital acquired, resistant 
staphylococcal infections with or without septi- 
cemia; and by gram positive coccal infections 
of the type generally susceptible to penicillin. 
In both of these groups the antibiotic appeared 
to be effective. The most frequently used dose, 
either orally or intravenously, was 400 mg. every 
6 hours. The few patients studied, in whom the 
staphylococcus developed resistance, as mani- 
fested by in vitro tests, were controlled by in- 
creasing the dose. 

Concentrations of the antibiotic in serum 
have been determined at specific time intervals 
following the administration of varying doses 
of the drug. 

No toxicity was noted with doses as high 
as 3.2 Gm. per day or with continuous therapy 
for as long as 6 weeks. 

Leucomycin, therefore, appears to be an 
effective and nontoxic antibacterial agent for 
infections due to gram positive cocci. 


Persistence of Chloramphenicol and Its Meta- 
bolic Products in Blood of Patients with Renal 
or Hepatic Disease 


By Calvin M. Kunin, Anthony J. Glazko and 
Maxwell Finland. Thorndike Memorial Labor- 
atory, Second and Fourth (Harvard) Medical 
Services, Boston City Hospital; Department of 
Medicine, Harvard Medical School, Boston; 
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and Research Laboratories, Parke, Davis and 
Company, Detroit. 


The conversion of chloramphenicol to its 
glucuronide and to hydrolysis products has been 
shown to account for the rapid plasma clearance 
of the active drug in normal man. Only slight 
prolongation of the half-life of active chloram- 
phenicol could be detected in the serum of pa- 
tients with acute renal failure. In contrast, the 
half-life of the inactive metabolic products was 
prolonged up to 156 hours in the serum in 2 
uremic individuals. The aryl amine derivative, 
ordinarily not detectable in the blood or urine 
after chloramphenicol administration, was present 
at levels up to 17 pg./ml. following a 500 mg. 
dose given to anuric patients. On continuous 
chloramphenicol therapy, anuric patients rapidly 
accumulated the nitro and aryl-amine derivatives, 
but maintained fairly low levels of the active 
drug; a level of 611 »g./ml. of the nitro deriva- 
tive was observed in the serum of an anuric pa- 
tient who had received 20 Gm. of the drug 
over a 10-day period; serum level of antibacteri- 
ally active chloramphenicol in that serum was 
only 10 wg./ml. at this time. 

The half-life of active chloramphenicol in 
the serum of some patients with cirrhosis of the 
liver was found to be significantly longer than 
in any patients previously studied, including 
those with uremia. In 2 normal patients, N- 
acetyl-para-aminophenol had no effect on the 
half-life of any of the chloramphenicol fractions 
- the serum or on the urinary recovery of the 

g- 

The extraction ratio of chloramphenicol by 
the artificial kidney for the active drug was 
about 44 that of creatinine, and for the inactive 
products about 4 that of creatinine. 


Bactericidal Power of Human Serum 
After Massive Irradiation 


By David Jacobson, Abraham Braude and Niel 
Wald. Department of Medicine, University of 
Pittsburgh School of Medicine, Pittsburgh. 


The bacteremia of enteric origin in animals 
subjected to lethal irradiation suggests that in- 
testinal Gram-negative bacilli might establish 
fatal bacteremia in massively irradiated persons. 
Sera obtained from 8 persons involved in a re- 
cent atomic accident were therefore examined 
for bactericidal power in order to evaluate their 
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resistance to systemic attack by intestinal patho- 
gens. Five subjects had been exposed to 298 
to 461 rem and sustained severe leukopenia; 
2 others received 86.5 rem, and 1, 28.8 rem 
without hematologic disturbances. All survived. 

Bactericidal activity at 37 C. was measured 
by inoculating 5,000 to 10,000 viable cells of 
Escherichia coli into each milliliter of serum and 
performing serial plate counts. The sera were 
obtained at weekly intervals for 1 month after 
the accident, through the Medical Division, Oak 
Ridge Institute for Nuclear Studies, and stored 
at —15 C. After thawing at 4 C. for 18 hours, 
all sera were examined simultaneously for bac- 
tericidal activity. 

Unheated sera of all irradiated subjects were 
as strongly bactericidal as normal serum and 
usually sterilized the inoculum within 24 hours. 
Heated sera (56 C. for 30 min.) also became 
sterile, or nearly sterile, by 24 hours; but their 
bactericidal rate during the first 4 hours was 
reduced 50% through loss of complement. 

These results demonstrate that bactericidal 
power of serum against enteric Gram-negative 
bacilli is not reduced by exposure to massive 
irradiation; and that both complement-depen- 
dent and complement-independent bactericidal 
systems remain intact. They suggest, therefore, 
that bacteremia by enteric Gram-negative bacilli 
may not contribute seriously to the morbidity or 
mortality of massive human irradiation. 


Tuberculous Peritonitis: A Review of 47 Patients 
on a General Medical Service 


By W. Richard Burack and Robert M. Hollister. 
Thorndike Memorial Laboratory, and Second 
and Fourth (Harvard) Medical Services, Bos- . 
ton City Hospital, and Department of Medi- 
cine, Harvard Medical School, Boston. 


Recent experience suggests that tuberculous 
peritonitis occurs more frequently in cirrhosis 
than appreciated and is often undiagnosed. 
Therefore, hospital records (1933-1958) were 
reviewed of 47 patients (26 males) with tuber- 
culous peritonitis, of whom 33 had died (22 
autopsies). Twenty were alcoholics with cir- 
rhosis. Diagnosis was established bacteriologically 
or histologically. Fifty-five % of the patients with 
cirrhosis and 14% of those without were un- 
diagnosed during life. No decline in the inci- 
dence (2 per year) occurred during the 25 
years studied, whereas a record study of a 
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representative extrapulmonary tuberculosis sana- 
torium showed a 90% decline. 

Major symptoms were abdominal swelling 
(62%), abdominal pain (45%), chills and/or fever 
(34%), and diarrhea (34%). Ascites occurred in 
85% and abdominal tenderness in 51%. 

Fifty-four ascitic fluid examinations in these 
patients (group A) were compared with 17 
examinations in a group of autopsied patients 
with cirrhosis and ascites but without tubercul- 
ous peritonitis (group B). In 72% of A and 92% 
of B, the specific gravity was less than 1.015. 
In 50% of A but 94% of B, total protein was be- 
low 2.5 Gm.%. Granulocyte percentage was below 
20 in 87% of A, but ranged from 0 to 100 in B. 
Acid-fast stains of ascitic fluid were uniformly 
negative in A, as were 78% of guinea pig inocula- 
tions and 60% of mycobacterial cultures. 

It appears that tuberculous peritonitis may 
exist, notwithstanding unremarkable physical, 
chemical, microscopic and bacteriologic findings 
in ascitic fluid. This diagnosis must be considered 
in any patient with fever, abdominal pain, swell- 
ing and tenderness, especially with co-existing 


cirrhosis. 


An Outbreak of a Summer Febrile Disease 
Caused by Group B Coxsackie Viruses 


By Irwin Schultz, Alfred D. Heggie, Richard R. 
Gutekunst, Max Rosenbaum and Lloyd F. 
Miller. Naval Medical Research Unit No. 4, 
Great Lakes, II. 


A clinical and laboratory investigation of 
an outbreak of febrile illness among military 
dependents at a large Naval Training Center was 
undertaken during the summer of 1958. A simi- 
lar illness appeared to be prevalent among naval 
recruits and individuals in nearby communities. 
Characteristics of the disease included one or 
more of the following: fever, sore throat, vomit- 
ing, diarrhea, chest pain and headache. Infec- 
tions were noted to occur mostly in children, but 
localized family outbreaks in which adults were 
also affected were common. 

By a technic of random sampling, 20% of 
the 2000 families in the area were studied. A 
physician recorded the health history of each 
member of the family and performed a physical 
examination when indicated. Throat swabs and 
blood specimens were collected from sympto- 
matic persons as well as from asymptomatic 
controls. In addition, rectal swabs were obtained 


from children under 2 years of age. Each family 
studied came under observation for a period 
of 10 days. 

Laboratory studies of throat and rectal swab 
specimens consisted of inoculation into both 
HeLa and monkey kidney tissue cultures, in 
addition to culture for streptococci. Serologic 
studies were performed on blood specimens 
from adults. 

Viruses were isolated from 15% of the 355 
individuals cultured. Most of these isolates were 
obtained from throat swabs. Forty-six specimens 
from individuals in symptomatic families were 
culturally positive for group B Coxsackie viruses, 
38 of which were type 2. Specimens from 
asymptomatic families were negative with rare 
exceptions. Polio, ECHO and adenoviruses were 
isolated from community sewage samples. To- 
ward the end of the study period there was 
evidence that some subjects had experienced 
multiple illnesses related to different agents. 

This study adds to the growing body of 
data inplicating Coxsackie viruses as important 
causes to heretofore nonspecific febrile illnesses. 


Gamma Globulin Prevention of Severe Respira- 
tory Illness Caused by Adenovirus Types 
4 and 7 


By Harold B. Houser. Laboratory on Housing and 
Illness, Armed Forces Epidemiological Board, 
and Departments of Preventive Medicine and 
Medicine, Western Reserve University School 
of Medicine, Cleveland. 


The usefulness of gamma globulin in the 
prevention of acute respiratory disease in re 
cruits was investigated at Sampson Air Force 
Base. Gamma globulin, either 3, 6, 9 or 15 ml, 
was administered to 4 groups of 60 men each. 
An additional 60 men received injections of 
saline. Serum specimens were obtained at 0 and 
10 weeks, the length of the observation period. 

Hospital admissions for respiratory disease 
numbered 34, 15, 12, 12 and 13, from the saline, 
3, 6, 9 and 15 ml. groups, respectively. When 
admissions for streptococcal sore throat were 
excluded, admissions were 26, 10, 5, 9 and 4, 
respectively. Admissions from the saline group 
occurred earliest after injection and in the 
15 ml. group latest. Seventy % of the men in 
jected with saline developed rises to adenovirus 
complement-fixing antibody, compared to 55, 
44, 55 and 43% in the gamma _ globulin 
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groups. Sixty-six % of the men with antibody 
rise in the saline group were hospitalized, while 
only 28, 8, 26 and 13% were hospitalized in 
the 3, 6, 9 and 15 ml. groups, respectively. 
Neutralizing antibody to types 4 and 7 adeno- 
virus appeared in both the saline and gamma 
globulin groups. Eleven men in the saline group 
had antibody increase to both 4 and 7, while 
only 1 man in the 15 ml. group had a dual rise. 

It is concluded that gamma globulin greatly 
reduced the severity of adenovirus infection but 
interfered only slightly with development of 
immunity. 


The Prophylactic Use of Antibiotics and Gamma 
Globulin in Severely Burned Children 


By Nicholas A. Kefalides, Jose A. Arana and 
Augusto Bazan. National Institutes of Health, 
Bethesda, Md., and Children’s Hospital, Lima, 
Peru. 


The bacteriology and therapy of systemic 
infections following severe burns has been stud- 
ied in Lima, Peru. Gamma globulin (GG), ef- 
fective against pseudomonas and staphylococcus 
infections in animals, was used prophylactically 
on an alternate case basis. Antibiotic therapy 
was similar in both groups. 

Antibiotics were employed for at least 10 
days following admission. Polymixin-B + tetra- 
cycline was used during the first 10 months of 
the study, then chloramphenicol + polymixin or 
colimicine was employed. Following continuous 
hospital use, over 90% of staphylococcal and 
pseudomonas isolates became resistant to these 
antibiotics. 

Blood, skin, throat, stool and urine cultures 
were taken for 2 or more weeks. Of 1,807 cul- 
tures, Staphylococcus aureus was not commonly 
isolated (36%), followed by Pseudomonas aeru- 
ginosa (22%) and Proteus species (19%). Sta- 
phylococcus aureus was isolated from the wounds 
in 90%, pseudomonas in 76%, and pseudomonas 
and proteus from the stools in 70%. A replace- 
ment of the pharyngeal flora by staphylococci 
occurred in 75%. 

Of 84 severely burned children, 9 died with 
Staphylococcus aureus septicemia, 10 with Pseu- 

aeruginosa and 1 with Proteus. Two 
additional deaths resulted from staphylococcus 
pneumonia, and 1 from pseudomonas meningitis. 
Nine children died without positive cultures. 
The prophylactic use of GG (1 ml./Kg. 
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intramuscularly for 3 doses) decreased the in- 
cidence of septicemia from 15 cases among 44 
controls to 5 among 40 children receiving GG. 

The results indicate that antibiotic prophy- 
laxis does little to prevent wound infection or 
septicemia. It favors the selection and propaga- 
tion of resistant strains. 


Observations on the Development of Acidosis 
and the Effect of Corticosteroid in Shock Due 
to Endotoxin 


By Max H. Weil and Bruce S. Miller. Department 
of Cardiology, City of Hope Medical Center, 
Durate, Calif. and Department of Medicine, 
University of Southern California, Los Angeles. 


Previous studies have shown that the im- 
mediate cause of circulatory failure in dogs 
after administration of endotoxin is related to 
pooling of large quantities of blood in the portal 
venous system. However, progression of shock 
is not fully explained by loss of blood from the 
active circulation, nor is survival significantly 
altered by blood or fluid replacement. In the 
present studies, administration of E. coli en- 
dotoxin in minimum lethal dose was followed 
by a 4-fold increase in respiratory rate. Over the 
subsequent 4 hours, there was a progressive 
decline in pH from 7.34 to 7.13 and a corres- 
ponding fall of arterial CO, content to values as 
low as 8.0 mM/L. Intensity of acidosis was 
closely related to severity of hypotension and 
hemoconcentration. However, no constant rela- 
tionship was observed between pH and urinary 
output, serum potassium, or increases in plasma 
hemoglobin. The pH value reflected the severity 
of shock and prognosticated survival. 

Eight dogs were treated with prednisolone- - 
21-phosphate (20 mg./Kg.) which was adminis- 
tered intravenously 10 minutes after shock was 
initiated with endotoxin. Eight additional animals 
served as simultaneous controls. No decisive dif- 
ference in arterial pressure, pH value, measure- 
ments of hemoconcentration or duration of sur- 
vival was found between treated and control 
animals, 

The studies support the view that metabolic 
acidosis is related to inadequate tissue perfusion. 
Treatment with prednisolone does not signif- 
icantly delay its development. As in hemorrhagic 
and traumatic shock, the evidence suggests that 
acidosis appears as a consequence rather than 
as a cause of the hypotensive state. 
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The Effects of Sustained Vasopressin 
Administration in Man 


By John R. Jaenike and Christine Waterhouse. 
Department of Medicine, University of Roch- 
ester School of Medicine and Dentistry, Roch- 
ester, N. Y. 


Water retention has been induced by the 
administration of Pitressin in oil, 2 to 4 units 
daily, to subjects on a constant diet and fluid 
intake. In 3 studies on 2 patients, Pitressin was 
given for 17 to 23 days. One subject had com- 
pensated cirrhosis; the other was an alcoholic 
without evident liver disease. In the remaining 
6 studies, water intoxication necessitated termin- 
ation of the experiment at 5 to 7 days. In the 
3 long-term studies, water balance was achieved 
by the 10th day, at a level of body water ap- 
proximately 5 L. in excess of control. Maximum 
urine output, occurring at 10 to 15 days, was 
not associated with an increased solute excretion. 
Urine osmolality tended to fall progressively 
from its initial maximum and approached that 
of serum. The minimum U/P osmolal ratio was 
1.05. 

Natriuresis, sufficient to produce negative 
sodium balance, occurred initially. In the pro- 
longed studies, including one in which daily 
sodium intake was relatively low (33 mEq.), 
sodium balance was restored as a new equili- 
brium, for total body water was reached. Natri- 
uresis was better correlated with a rapidly ex- 
panding body water than with the absolute 
degree of overhydration. These data indicate 
that, contrary to previous suggestions, chronic 
and persistent salt wasting does not result from 
sustained hypersecretion of vasopressin. 

Despite the presence of excessive vasopres- 
sin, sustained overhydration leads to excretion 
of a virtually isotonic urine. This observation 
further emphasizes that, in addition to vaso- 
pressin, other factors are essential for the elabora- 
tion of a highly concentrated urine by the human 
kidney. 


Studies of the Effect of Calcium on the 
Antidiuretic Action of Vasopressin 
By Harry F. Yoffee and Joseph F. Dingman. 
Tulane Medical Service, Charity Hospital, and 
Department of Medicine, Tulane Medical 
School, New Orleans. 


Hypercalcemia and/or hypercalciuria have 


been shown to antagonize the effect of hydro- 
penia and vasopressin on the renal-concentrating 
mechanism; however, the influence of calcium 
on the physiologic action of vasopressin on distal 
tubular reabsorption of water has not been de. 
fined. Studies were performed during sustained 
water diuresis in 7 normal subjects, 2 patients 
with hyperparathyroidism and 2 patients with 
hypoparathyroidism. Doses of vasopressin suff- 
cient to arrest water diuresis (15 to 50 milli- 
units) were administered intravenously before 
and after calcium gluconate infusion (4.5 to 
45 mEq. Ca) in normal and hypoparathyroid 
patients. In the hyperparathyroid patients, vaso- 
pressin was injected before and after infusion of 
sodium versenate. The antidiuretic action of. vaso- 
pressin was estimated from acute changes in 
urinary osmolality (U,,,.) and in free water 
clearance (C,;,9). An antidiuretic action of vaso- 
pressin was demonstrable in all subjects studied. 
Acutely induced hypercalcemia and _hypercal- 
ciuria depressed the maximal effects of vasopres- 
sin in normal subjects but had no effect on 
vasopressin action in hypoparathyroid patients, 
Acute lowering of serum calcium levels with 
sodium versenate did not alter vasopressin effect 
in hyperparathyroid patients; however, en 
hanced responsiveness to vasopressin became 
apparent in one patient following parathyroid. 
ectomy. These results suggest that hypercalcemia 
and/or hypercalciuria do not alter the physiologic 
effects of vasopressin on distal tubular reab- 
sorption of water but may suppress a poorly 
defined action of vasopressin on the concentrat- 
ing mechanisms. 


Renal Insufficiency and Cell Composition 
in Acute Hypotonicity 


By Samuel Zaltzman, Elizabeth Lopez and Jack 
Metcoff. Division of Pediatrics, Michael Reese 
Hospital, Chicago. 

The renal and muscle cell response to acute 
hypotonicity induced by removal of osmols with- 
out expansion of total body water was studied 
in 20 dogs. Animals were depleted of urea, Na 
and Cl by vivo-dialysis. Serum osmolalities were 
decreased by dialysis from 290-310 to 255 
265 MOSM./L. Measurements during the 6 to 
8 hour study included clearances of inulin and 
PAH, urine and serum electrolyte concentrations, 
and initial and final muscle biopsies analyzed 
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for water and electrolyte distribution. Sixteen 
animals survived. 

Vivo-dialysis, per se, reduced GFR and 
RPF by approximately 30%. As hypotonicity en- 
sued, further diminution of renal blood flow and 
pari-passu, GFR, to 44 of control values occurred. 
In some dogs, marked oliguria occurred, but the 
urine was hypotonic and Cy, was demonstrated, 
but could not be properly interpreted. 

Muscle cell composition was affected vari- 
ably. In general contents/100g DFFS of H,O 
and electrolytes (Na, K, Mg, P) did not change 
appreciably. Assuming an extracellular position 
for chloride, significant (> 20%) increases of 
intracellular H,O with dilution of intracellular 
contents were noted only 3 times. In most dogs, 
either osmotic inequality was tolerated by a cell 
whose membrane was relatively impermeable to 
H,O or dissociation of some intracellular con- 
stituent was changed. Alternatively, assuming 
rapid equilibration of H,O across the cell mem- 
brane to maintain isosmolality, with unaltered 
dissociation of cell constituents, subsequent cal- 
culations indicated that intracellular concentra- 
tions of Na and CI increased; those of K, Mg, 
and P decreased. 

The data may explain the apparent renal 
insufficiency and altered body composition com- 
plicating severe hypotonicity observed in patients 
with a variety of disorders. 
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Pathogenesis of Persistent Hyponatremia with 







mia 
ogic Water Retention in Cerebral Disease 
eab- | By Norman W. Carter, Floyd C. Rector, Jr. and 





Donald W. Seldin. Department of Internal 
Medicine, University of Texas Southwestern 
Medical School, Dallas, Tex. 


To explore the relation of salt and water 
intake to the pathogenesis of hyponatremia and 
salt wastage in cerebral disorders, balances of 
electrolytes, GFR, and radiosulfate spaces were 
measured during periods when the salt and 
water intake were varied independently and 
concurrently in 2 patients with persistent hypo- 
natremia following cerebral injuries. 

With a constant fluid intake (2500 ml./ 
day) salt restriction resulted in weight gain, 
water retention and negative Nat balance. Serum 
[Nat]s fell from 140.8 mEq./L. to 116.1 
mEq./L. Addition of 120 mM NaCl daily to 
the diet caused prompt weight loss, water excre- 
tion and positive Na+ balance. [Nat]s rose to 
138.7 mEq./L. 
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Restriction of fluids to 750 ml./day without 
addition of salt for 4 days resulted in weight 
loss, negative water balance and positive Nat 
balance of 14 mEq./day. [Nat]s rose to 141 
mEq./L. 

Despite profound hyponatremia with some 
salt wastage, the radiosulfate space was never 
reduced below normal values. GFR tended to 
rise with water retention and hyponatremia— 
at times as high as 202 ml./min.— in association 
with which salt wastage usually occurred. 

These data indicate that hyponatremia was 
primarily due to water retention. Salt wastage 
appeared to be the consequence rather than the 
cause of the hyponatremia and water retention. 
Since restriction of salt resulted in water reten- 
tion and hyponatremia, while administration of 
salt caused water excretion and correction of 
hyponatremia, it seems likely that the basic de- 
rangement is an increased sensitivity of the 
posterior pituitary gland to small reduction in 
ECF. 

Stop-Flow Analysis Performed During 
Water Diuresis 


By Herschel V. Murdaugh, Jr., Robert E. Gallo- 
way and Ellen H. Hayes. Departments of 
Medicine, Medical College of Alabama and 
V. A. Hospital, Birmingham, Ala. 


Stop-flow analysis as described by Malvin, 
Sullivan and Wilde, was performed in 8 dogs 
during osmotic diuresis and in 14 dogs during 
water diuresis. Water diuresis was determined 
by control osmolal U/P of less than 1.0. 

In water diuresis the dead space is only 
10 to 12 cc., as compared to 15 to 20 cc. during 
osmotic diuresis. 

During water diuresis changes in osmolal 
U/P may be followed. In the distal nephron, 
near the site of change in urine pH and ammonia 
secretion, the osmolal U/P increases to as high 
as 1.26 during water diuresis. This demonstrates 
the location of T* H,O in the distal nephron. 

Creatinine U/P increased more in proximal 
nephron samples during water diuresis than 
during osmotic diuresis. 

The sodium U/P ratio showed little change 
in the proximal nephron samples during osmotic 
diuresis, in agreement with the findings of Mal- 
vin, Sullivan and Wilde. During water diuresis, 
however, there occurred a distinct decrease in 
the sodium U/P ratio in the proximal nephron 
samples. In some dogs, sodium U/P ratio in 
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proximal nephron samples was less than in dis- 
tal nephron samples. These findings suggest that 
reabsorption of sodium does occur in the proxi- 
mal nephron as well as in the distal nephron. 
It is possible that demonstration of reabsorption 
of sodium in the proximal nephron is obscured 
during osmotic diuresis stop-flow. Since there 
is a decreased dead space during water diuresis, 
it is also possible that the changes in sodium U/P 
ratio may be related to increase in filtration re- 
placement volume. 


Urea Excretion by the Dog Studied 
by Stop-Flow Analysis 


By Roscoe R. Robinson, Herschel V. Murdaugh, 
Jr., Ellen H. Hayes and Robert E. Galloway. 
Medical Service, Lackland Air Force Base, 
Texas, and Departments of Medicine, Medical 
College of Alabama and V. A. Hospital, Birm- 
ingham, Ala. 


Twenty-three studies were performed in 
dogs during osmotic and water diuresis with 
or without urea loading. 

The Urea U/P 

Exogenous Creatinine U/P 
below control values in proximal nephron samples, 
increased to or above control values in distal 
nephron samples, but did not exceed 1.0 in any 
sample. This ratio was consistently higher in the 
distal nephron than proximal nephron by 14 to 
66% (mean=33%), and demonstrates that the 
Urea U/P increased out of proportion to Exogen- 
ous Creatinine U/P. This difference was better 
demonstrated during water diuresis and less pro- 
nounced with urea loading. The increase in 
Urea U/P occurred in the same 


Exogenous Creatinine U/P 
area of the distal nephron that osmolal U/P 
increased during water diuresis. 

At no time was a Urea U/P of less than 
1.0 found. 

Stop-flow analysis was modified in 2 dogs. 
After 6 minutes’ occlusion, 3 cc. urine was re- 
leased to allow movement of proximal filtrate 
to distal nephron, and re-occlusion instituted 
for 6 minutes. PAH was given during Ist occlu- 
sion, and inulin during 2nd occlusion. PAH 
identified proximal samples, and increase in am- 
monia identified proximal samples moved to dis- 
tal nephron. If urea secretion occurred in distal 
nephron, the Urea U/P ratio 


Exogenous Creatinine U/P 


ratio decreased 


should increase in samples that moved from 
proximal to distal nephron. This occurred in one 
dog, not in the other. 


The Dual Action of Aldosterone on Renal 
Sodium Reabsorption in Normal Subjects 


By J. Thomas August and Don H. Nelson. De. 
partment of Medicine, Peter Bent Brigham 
Hospital, and Harvard Medical School, Boston. 


To characterize aldosterone-induced changes 
in renal excretion of electrolytes, the acute effects 
of this hormone were studied during maintained 
expansion of body fluid volume in 4 normal 
subjects. 

Three liters of 0.9% sodium chloride were 
infused at 25 cc. per minute following prehydr- 
tion with 2 liters of water 10 hours earlier. Urine 
was collected every 30 minutes for 8 hours, 
Sodium and water loss were replaced by saline 
solution administered orally. 

During control studies, sodium and chloride 
excretion were essentially identical. Mean ex- 
cretion rates during the final 4 hours of the 
procedure were as follows: sodium, 576 + 66 
(S.D.) »Eq./min.; chloride, 583 + 62 wEq./min, 
When d, l-aldosterone monoacetate was given 
intravenously at 375 yg./hr., a marked effect 
on sodium and chloride excretion was evident 
in 90 to 120 minutes, with greater reabsorption 
of sodium than chloride. Mean excretion rates 
during the final 4 hours were as follows: sodium, 
262 + 39 pEq./ min.; chloride, 395 + 48 pEq,/ 
min. Potassium excretion was increased by aldos- 
terone from 81 + 10 nEq./min. to 156 + pEq,/ 
min. and increased hydrogen ion excretion re 
duced urine pH from about 7.0 to 5.3. 

The magnitude of the changes in electrolyte 
excretion seen in this study provides definite 
evidence of an aldosterone effect on sodium and 
chloride reabsorption in the normal subject. In- 
creased chloride reabsorption indicates that al- 
dosterone, in addition to increasing “cation-ex- 
change” of sodium for potassium and hydrogen, 
also acts by promoting sodium reabsorption in 
conjunction with chloride. 


Dissociation Between the Filtered Load of 
Sodium and Its Rate of Excretion in the Urine 


By William B. Blythe and Louis G. Welt. De- 
partment of Medicine, School of Medicine, 
University of North Carolina, Chapel Hil, 
N. C. 


This investigation represents an attempt to 
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examine the relationship between filtered load 
of sodium (GFR X serum sodium concentration) 
and rate of urinary sodium excretion. 

Two types of experiments were performed 
on female anesthetized dogs: (1) reduction in 
serum sodium concentration was produced by 
infusion of 2.5% fructose in amounts equal to 10 
to 20% of body weight, and despite this dilution 
the filtered load of sodium was frequently in- 
creased due to an increase in GFR; (2) increase 
in serum sodium concentration was produced 
by infusion of 5% NaCl, and concomitant reduc- 
tion in GFR as well as filtered load was effected 
by inflation of a balloon in the inferior vena cava. 
Thus, in the first instance filtered load was fre- 
quently increased in association with a decreased 
serum sodium concentration, and in the second 
series filtered load was decreased in association 
with an increased serum sodium concentration. 

The filtered load of sodium and rate of 
sodium excretion in the control periods were 
compared with those in the subsequent periods. 
In the first group an increased filtered load was 
frequently associated with a decreased rate of 
sodium excretion, whereas the converse was 
true in the second group. These findings are in 
contrast to the usual direct correlation between 
filtered load and rate of sodium excretion. The 
data imply that factors other than filtered load 
influence the rate of sodium excretion and sug- 
gest that the concentration of sodium in glomeru- 
lar filtrate or serum is one of the regulating 
influences. 


Observations on the Chemical Composition of 
Kidney Tissue in Potassium Depletion and 
Nephrocalcinosis 


By Andrezej Manitius, David Beck, Howard 
Levitin and Franklin H. Epstein. Department 
of Internal Medicine, Yale University School 
of Medicine, New Haven, Conn. 


Both potassium deficiency and nephrocal- 
cinosis are associated with impairment of the 
ability of the kidneys to concentrate urine. This 
functional deficiency might arise from (a) a 
decrease in permeability of the collecting ducts 
to the diffusion of water, or (b) derangement 
of the mechanism by which sodium is concen- 
trated in the interstitial water of the renal 
papilla. 

Samples of papilla, medulla, renal cortex 
and maximally concentrated urine were analyzed 
from 3 groups of rats: (1) normal, (2) potas- 
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sium depleted and (3) nephrocalcinotic (400,000 
units of vitamin D, s.c. for 4 days). In order 
to avoid the confusing effect of changes in 
urinary sodium concentration on the content of 
sodium in the papilla, all animals were fed a 
sodium-free diet for 5 or more days before sacri- 
fice, thus assuring urines of low sodium concen- 
tration. 

The osmotic pressure of papillary water 
(calculated from the concentration of 2(Nat+ + 
K+ + NH,+) + urea was about 50% lower 
than the osmolality of the urine in all 3 groups. 
This can probably be ascribed to the excision of 
tissue adjacent to the extreme tip of the papilla, 
in order to have enough for analysis. The con- 
centration of sodium in water of the papillas of 
normal rats averaged 222 mEq./L.; in K-deficient 
rats, 187 mEq./L.; and in hypercalcemic ani- 
mals, 155 mEq./L. The sodium content of nor- 
mal rat papillas, expressed as mEq./Gm. 
dry tissue, was significantly higher than that of 
potassium-deficient or nephrocalcinotic animals. 
The decrease in papillary sodium content in the 
latter 2 groups, however, was not as great, per- 
centage-wise, as the fall in maximum urinary 
osmolality. 

The data are compatible with the hypothesis 
that the concentrating defect observed in potas- 
sium deficiency and nephrocalcinosis may arise 
in part from a decreased concentration of sodium 
in the papilla and in part from impairment of the 
back-diffusion of water from the collecting ducts, 
owing to changes in permeability of these struc- 
tures. 


Evaluation of the Mixing Hypothesis as an 
Explanation for High Urinary CO, Tensions 


By Floyd C. Rector, Jr., Richard M. Portwood 
and Donald W. Seldin. Department of Internal 
Medicine, University of Texas Southwestern 
Medical School, Dallas, Tex. 


To explain high urine-plasma pCO, gradi- 
ents (U-P), intrarenal admixture of acid and al- 
kaline urines originating in heterogeneous neph- 
rons has been proposed. Since buffer is essential 
to the mixing hypothesis, U-P was measured in 
normal human subjects receiving NaHCO, infu- 
sions in whom urinary buffer concentration (TB) 
was minimized by water and solute diuresis, ante- 
cedent carbohydrate diet and glucose infusions. 

TB, measured by acidifying the urine to 
pH 4.5 and titrating back to the original pH, 
was 185 + 0.12 mEq./L. Urine pH’s were 
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7.32 + 0.11. Measured U-P was 42 + 5 mm. Hg. 

To establish the maximum U-P that could 
be explained by the mixing hypothesis with the 
observed TB, it was assumed that bladder urine 
is formed from 2 intrarenal fractions, one maxi- 
mally acidified (pH 4.5) and containing all TB, 
the other alkaline and containing all the HCO,.. 
Admixture would generate a U-P of 60 mm. Hg, 
provided no CO, diffused out of tubular urine. 
To account for the observed U-P of 42 mm. Hg, 
the following conditions must be satisfied: 70% 
of TB must be segregated in acid fraction at 
pH 4.5; if pH of acid fraction was 5.3, all TB 
must be segregated; diffusion of CO, out of 
tubular urine would require more separation of 
TB or more acidification. 

Extreme heterogeneity of tubular urine and 
complete CO, impermeability seem highly un- 
likely. Under these conditions, therefore, the 
high U-P results from H+ secretion with delayed 
dehydration of H,COs, rather than admixture 
of heterogeneous urines. 


Renal Tubular Secretion of Magnesium in Dogs 


By Earl Ginn, William O. Smith, James F. Ham- 
marsten and David Snyder. Medical, Radio- 
isotope and Surgical Services, V. A. Hospital 
and University of Oklahoma School of Medi- 
cine, Oklahoma City. 


Despite several previous efforts to demon- 
strate renal tubular secretion of magnesium by 
conventional clearance studies, the problem has 
remained unanswered. The development of the 
“stop-flow” technic for measurement of tubular 
function afforded a new approach for study of 
this problem in animals. The difficulty of analy- 
sis of small quantities of urinary magnesium was 
overcome by utilizing Mg?®. 

“Stop-flow” studies were carried out in 5 
dogs by the technic described by Malvin and 
associates. Mg?® in a dosage of 6.3 to 12.5 pe. 
was administered with the inulin and PAH 
markers. Volume, Mg?* counts, PAH, inulin, 
creatinine, sodium and potassium concentrations 
and pH were determined on all urine samples. 
Total magnesium was included in the blood 
determinations. 

In all 5 dogs Mg?® appeared in the urine 
samples prior to the appearance of PAH and 
following the sharp peak of potassium secretion. 
The tubular secretion was independent of mag- 
nesium blood levels. The excretion patterns for 
the other urinary constituents were found to cor- 


respond to those reported by other investigators, 

It appears that magnesium is secreted by 
the renal tubule of the dog. The site of this 
tubular secretion is distal to PAH secretion and 
proxima] to potassium secretion. 


The Effect of Salicylate on Renal Tubular 
Transport of P-Aminohippuric Acid (PAH), 
Phosphate and Potassium 


By Stanley S. Franklin, J. Thomas August, Searle 
B. Rees, Eugene D. Robin and John P. Merrill. 
Department of Medicine, Harvard Medical 
School, Peter Bent Brigham Hospital, Boston. 


The influence of salicylate on renal tubular 
transport has been studied by the stop-flow 
technic of Malvin, Sullivan and Wilde. Analysis 
of stop-flow urine samples were performed be- 
fore and 30 minutes after the intravenous admin- 
istration of 0.65 mg./Kg. of sodium salicylate 
to pentobarbitol anesthetized dogs undergoing 
a mannitol diuresis. 

The production of respiratory alkalosis or 
respiratory acidosis by the use of an Emerson 
Respirator did not alter salicylate action on 
tubular transport. Glomerular filtration rate and 
urine flow were essentially unchanged. However, 
serum and urine potassium and phosphate con- 
centrations were consistently above control 
values. 

In stop-flow analysis, a net reabsorption of 
salicylate was observed in all segments of the 
tubule, with maximum reabsorption occurring 
in the distal segment. Net proximal PAH secre- 
tion almost ceased, while net distal potassium 
secretion was markedly augmented. Net proxi- 
mal phosphate reabsorption was partially blocked; 
confirmation of a reduction in Ty of phosphate 
was obtained by means of standard clearance 
technics. 

These studies indicate that increased ex- 
cretion of phosphate and potassium during salicy- 
late intoxication are in part due to a direct effect 
on renal tubular transport independent of extra- 
cellular pH change. 


The Effect of Probenecid on the Excretion of 
Phenolsulphonphthalein (P.S.P) 


By Thomas G. Benedek. Medical Service, V. A. 
Hospital, Pittsburgh, and Department of Medi- 
cine, University of Pittsburgh School of 
Medicine. 


The action of probenecid on the urinary 
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excretion of P.S.P. was investigated to establish 
a dose-response relationship and to test the effect 
of liver disease on this mechanism. Every sub- 
ject received 1 cc. of P.S.P. intravenously, and 
urine was collected 30 minutes thereafter. Pro- 
benecid was then given orally, and the P.S.P. 
test was repeated 6 hours and 24 hours later. 
The average dye excretion of groups of 10 
normal men 6 hours after ingestion of probenecid 
was 29% less than the control value after 3.0 
Gm., 20% less after 1.5 Gm. and 5% less following 
0.5 Gm. Nine rheumatic patients who were re- 
ceiving 20 mg. prednisone per day had an aver- 
age decrease of 23% in dye excretion 6 hours 
after taking 1.5 Gm. probenecid. Of 17 patients 
with cirrhosis who also received 1.5 Gm. pro- 
benecid, all who were not icteric responded as 
did the normal subjects. In 5 of the jaundiced 
patients, probenecid failed to depress the ex- 
cretion of P.S.P. This finding could not be re- 
lated to the intensity of the hyperbilirubinemia. 
In these individuals the dye content of the 24- 
hour specimen usually exceeded, instead of being 
slightly less, the concentration in the control 
specimen. 

In normal subjects, probenecid consistently 
reduces the excretion of P.S.P. in relation to the 
amount of the drug employed. The effect is 
abolished in some persons who have icterus 
due to liver disease. This is probably not related 
to the elevated serum cortisol concentration 
which occurs in liver disease, since persons who 
receive prednisone in therapeutic dosage respond 
normally. 


Unilateral Glomerulonephritis in the Dog: An 
Experimental Model for the Study of the 
Functional Capacity of Persisting Nephrons 
of the Diseased Kidney 


By Peter A. F. Morrin, Neal S. Bricker and S. 
Wesley Kime, Jr. Departments of Medicine 
(Renal Division) and Preventive Medicine, 
Washington University School of Medicine, 
St. Louis. 

A technic has been developed for produc- 
ing unilateral glomerulonephritis in the dog. 
Simultaneous study of both the diseased and 
normal kidneys has permitted the investigation 
of the functional capacity of the chronically 
diseased kidney. 

Unilateral glomerulonephritis was induced 
as follows. Young adult female dogs were im- 
munized with rabbit globulin in Freund’s adju- 
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vant. Two to 20 days later, the isolated circula- 
tion of one kidney was perfused with anti-dog 
kidney serum prepared in rabbits. Excess serum 
was washed out with saline and the circulation 
reestablished. 

The involved kidneys developed a spectrum 
of glomerular changes, varying from endothelial 
swelling to extensive hyalinization and fibrosis. 
Ultimately the diseased kidneys became con- 
tracted, and many persisting nephrons dem- 
onstrated permanent histologic abnormalities. 
Control kidneys developed no stigmata of glom- 
erulonephritis. 

Functionally, GFR decreased markedly in 
diseased kidneys and remained unchanged or 
increased in control organs. A number of func- 
tional parameters were investigated (e.g., ERPF, 
Tmpan, TMgiucoser Coom> T 00> Cy,0> U,V, 
UxV, UrogV, UureaV). The functional capacity 
of the diseased kidneys (per unit of glomerular 
filtrate) closely paralleled that of normal kidneys. 
Moreover, glucose titration curves revealed no 
splay for either diseased or normal kidneys. 
Finally, using the stop-flow technic, functions at 
various levels of the nephron were comparable 
in the diseased and normal kidneys. 

These data support the thesis that the per- 
sisting nephrons of the diseased kidney retain 
essentially normal functional characteristics. It 
is postulated that abnormalities in function in 
chronic bilateral disease relate to functional 
adaptations rather than to intrinsic glomerular 
or tubular defects. 


Studies on the Localization of Gamma 
Globulin in the Human Kidney 


By Philip Freedman, John H. Peters and Robert — 
M. Kark. Departments of Medicine, University 
of Illinois College of Medicine, and Research 
and Educational, Presbyterian-St. Luke’s, and 
Cook County Hospitals, Chicago. 

Renal biopsy or fresh autopsy material has 
been investigated by the fluorescent antibody 
technic for the presence of gamma globulin. 

Tissue from 65 patients has been studied 
so far, and this has included both normal and 
diseased kidneys. The kidney tissue so obtained 
was rapidly frozen in liquid nitrogen, and sec- 
tions were cut at —20 C. The antisera employed 
were prepared either in the horse or in the 
rabbit, and both crude and pure gamma globulin 
was used as the antigen. The globulin fraction 
from these antisera was conjugated either with 
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lissamine rhodamine (B-200), fluorescein iso- 
cyanate or fluorescein isothiocyanate. 

For the tissue localization of gamma globu- 
lin, the section was overlaid with the fluorescent 
antiserum for 45 minutes, and then examined 
with the ultra-violet light microscope. Specific 
fluorescence, indicative of the presence of gamma 
globulin, was found in the kidneys of the major- 
ity of the cases of glomerulonephritis and the 
collagen diseases, and was particularly abundant 
in diabetic nephropathy. The fluorescence ob- 
served was glomerular in most instances. Vascu- 
lar fluorescence was also observed in diabetic 
nephropathy, and frequently in glomerulonephri- 
tis and systemic lupus erythematosus. Observa- 
tions on normal and control cases were negative. 
Various tests confirmed the immunologic specifi- 
city of the fluorescence. 

Preliminary observations on tissue washing 
at pH 3.3, a medium known to favor the dissocia- 
tion of many antigen antibody complexes, sug- 
gest that gamma globulin is eluted from the 
tissue under these circumstances. 

These observations are considered to offer 
limited support to the immunologic concept of 
glomerulonephritis and the collagen diseases. 


An Abnormal Plasma Phospholipid Pattern in 
the Nephrotic Syndrome 


By William H. R. Nye, Christine Waterhouse and 
Guido Marinetti. University of Rochester 
School of Medicine, Rochester, N. Y. 


The lipids of plasma are abnormal in nephro- 
sis, but little is known about the plasma phospho- 
lipids in this disorder other than that the total 
lipid phosphorus level often follows the rise in 
cholesterol temporarily, although it is usually of 
more modest degree. 

The normal plasma phospholipid pattern 
has recently been clarified by paper and column 
chromatography. In fasting normal subjects we 
have found these values, expressed as per cent 
of total phospholipid phosphorus: lysolecithin, 
6.8 to 11.2%, sphinogomyelin, 14.6 to 24.3%, 
lecithin, 64.4 to 73%. Phosphatidylethanolamine 
occurs in small amounts, can be detected by 
paper and recovered by column. 

The plasma of 3 fasting patients with 
nephrosis has been examined. The proportion 
of lysolecithin is increased to 17.6 to 25.8% of 
total phospholipid phosphorus, sphingomyelin to 
31.1 to 61.1%, while lecithin is decreased to 21.3 
to 43.2%. In 2 cases the absolute values of lyso- 


lecithin and sphingomyelin are increased, while 
in the third, these remain within normal range. 
In each case, the absolute value of lecithin is 
decreased. Phosphatidylethanolamine is absent in 
2 cases and is decreased markedly in the third. 

The physiologic significance of these marked 
abnormalities is not known. The transfer of phos- 
phoryl-bases to diglyceride in the liver to form 
both lecithin and phosphatidylethanolamine in- 
volves a phosphoryl-base glyceride transferase, 
while the transfer of phosphorylcholine to cera- 
mide in the liver involves a different enzyme, 
phosphorylcholine ceramide transferase. One can 
speculate that a defect in the formation of lecithin 
and phosphatidylethanolamine, possibly due to 
a lack of the appropriate enzyme activity, can 
increase the amount of phosphorylcholine avail- 
able for sphingomyelin synthesis and also in- 
crease the quantity of diglyceride available for 
triglyceride synthesis. 


Effects of Dextran, Albumin and Polyvinyl. 
pyrrolidone on the Lipids in Experimental 
Nephrosis 


By James C. Allen. Laboratory of Cellular Physiol- 
ogy and Metabolism, National Heart Institute, 
Bethesda, Md. 


Rats with antiserum-induced nephrotic hy- 
perlipidemia were treated for 3-day periods with 
2 injections daily of dextran, polyvinylpyrrolidone 
(average molecular weight of both 75,000) or 
bovine albumin in nomnal saline. In 70 rats, 
plasma samples were obtained before and after 
treatment; determinations of total lipid, total 
cholesterol, phospholipid, albumin, dextran and 
polyvinylpyrrolidone concentrations were done. 
Triglyceride concentrations were computed. Con- 
centrations were corrected for plasma volume 
changes. 

Plasma dextran concentrations ranged from 
1 to 3 Gm.%. In rats with initial total lipid con- 
centrations greater than 950 mg.%, dextran, 14 
Gm. daily, lowered mean concentrations (mg.%): 
triglyceride from 767 to 21, total cholesterol from 
320 to 77, and phospholipid from 465 to 104. 
At dextran 0.3 Gm. daily, concentration decreases 
were: triglyceride from 533 to 66, total choles- 
terol from 308 to 134, and phospholipid from 
407 to 174. Mean normal values are, respectively 
(mg.%), 46, 83 and 108. Albumin effects on 
serum lipid patterns were similar to dextran 
effects. Proteinuria and plasma albumin concen 
tration were unchanged by dextran. Administra- 
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tion of polyvinylpyrrolidone effected clearing of 
lipemia and fall of total cholesterol and phospho- 
lipid. Nephrotic rats receiving .006 Gm. dextran 
daily or isotonic saline alone, and normal rats 
receiving 0.6 Gm. dextran daily, showed no 
plasma lipid changes. 

Thus, dextran administration to nephrotic 
rats decreases plasma lipids. Similar changes were 
produced by albumin; _polyvinylpyrrolidone 
shares these effects. These findings raise the 
question of a possible common mechanism for 
the effects on hyperlipidemia of these as well 
as of other osmotically active macromolecular 
substances. 


The Experimental Production of Uric 
Acid Nephropathy 


By Leon Stutzman. Division of Medicine, Roswell 
Park Memorial Institute, Buffalo. 


Renal damage from uric acid occurs in 
leukemia and lymphoma and may result in uremic 
death, especially following treatment with agents 
inducing rapid tumor destruction. It seemed de- 
ble to produce a similar disease in laboratory 
animals. 

Sprague-Dawley rats were injected daily 


: 


with 200 mg. of uric acid as a 10% aqueous sus- 
pension, subcutaneously. Some animals were 
allowed free access to water; others were re- 
stricted. Some animals in each group were given 
large oral doses of ammonium chloride to pro- 
duce acid urines. 

Uric acid-injected animals developed renal 
failure with severe degrees of azotemia. Unsac- 
rificed animals, with few exceptions, died in 
from 4 to 20 days. Terminal BUN values aver- 
aged 280 mg.%. Gross hematuria was observed in 
% of the animals. Urate stones were found in 
the ureters and bladders of some of the animals, 
and uric acid crystals were found in the urine 
of all. Blood uric acid levels were 2.5 to 10 
times normal values. 

Routine kidney sections stained with hema- 
toxylin and eosin revealed no abnormalities, but 
stained ethanol-fixed kidney sections revealed 
numerous refractile granules when viewed with 
polarized light. Sections were reviewed by an 
experienced pathologist and found identical to 
om in fatal human cases of uric acid nephro- 
patay. 

Preliminary experiments suggest that hydra- 
tion and alkalinity of the urine afford protection 
to uric acid injected animals. 
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The principal features of uric acid nephro- 
pathy have been reproduced in the rat, affording 
a suitable experimental system for study of this 
syndrome. 


The Significance of Lactic Acid in the Reduced 
Uric Acid Excretion of Toxemia of Pregnancy 


By Joseph S. Handler. Chemical Section, Depart- 
ment of Medicine, University of Pennsylvania 
School of Medicine, Philadelphia. 


The percentage of filtered urate that is 
excreted by most patients with toxemia of late 
pregnancy is low when compared to normal 
subjects or patients with other types of renal 
disease. This study was performed to evaluate 
the role of lactic acid which is known to cause 
decreased uric acid clearance without altering 
glomerular filtration rate. Arterial whole blood 
lactic acid concentration (Barker and Summer- 
son with recovery 100% + 5%) and simultaneous 
uric acid (Fechtmeir and Wrenn) and creatinine 
clearances were measured. Two eclamptic pa- 
tients were studied at least 12 hours after their 
last convulsion and again on the 4th post-partum 
day. Four apparently normal subjects and one 
thought to have chronic hypertension in a com- 
parable period of gestation were similarly 
studied. 

Both eclamptic patients and the hyperten- 
sive patient had elevated arterial whole blood 
lactic acid concentrations (range 9.6 to 11.7 
mg.%) and a low uric acid clearance to creatinine 
clearance ratio C-U.A./C-Cr.) (0.018 to 0.051). 
Lactic acid concentration ranged 4.2 to 6.7 mg.% 
in the normal subjects and the eclamptic patients 
during the post-partum period. C-U.A./C-Cr. 
was normal (0.056 to 0.120) in this group, with 
the exception of one patient in whom it was 
low (0.017). 

The data suggest that excessive lactic acid 
contributes to the reduced uric acid clearance 
in toxemia of pregnancy and some other subjects. 
Evidence in the literature suggests that the 
hypoxic fetus is probably a major source of the 
excessive lactic acid. 


The Nature of the Renal Lesion in Pre- 
Eclampsia, and its Relation to Serum Uric 
Acid Levels 


By Victor E. Pollak, John B. Nettles and Robert 
M. Kark. Departments of Medicine, Research 
and Educational, Cook County, and Presby- 
terian-St. Luke’s Hospitals, and Departments 












of Medicine, Obstetrics, and Pathology, Uni- 
versity of Illinois College of Medicine, Chicago. 

Fifty women with pregnancy toxemia were 
studied clinically and by renal biopsy. Accurate 
clinical diagnosis was difficult, but exact histo- 
logic diagnoses were made as follows: primary 
renal disease in 5, arteriosclerotic lesions in 10, 
pre-eclampsia in 35. The pre-eclamptic lesions 
were graded from + to 3+ severity. 

The lesions characteristic of and specific 
to pre-eclampsia were in the glomeruli, which 
were ischemic, edematous and enlarged, often 
completely filling Bowman’s capsule. The swell- 
ing involved endothelial and epithelial cells— 
the latter more severely. Every capillary loop 
in each glomerulus and all glomeruli were in- 
volved uniformly. The glomerular basement mem- 
brane was normal. 

Correlations were made between serum 
urea nitrogen (UN), nonprotein nitrogen (NPN) 
and uric acid (UA) levels and the histologic 
lesions. Control data were obtained from 30 
women in the last trimester of normal pregnancy. 

Serum UN and NPN levels were low in 
the controls (UN 8.95 + 2.36; NPN 18.50 + 
3.65 mg./100 ml.) and in the hypertensive pa- 
tients. They were higher in pre-eclampsia (UN 
11.02 + 3.75; NPN 25.26 + 9.04 mg./100 ml.). 
The differences were significant (UN p < 0.02; 
NPN p < 0.001). NPN levels increased with 
increasing histologic severity (p = 0.02). 

The UA levels was 3.57 + 0.69 mg./100 
ml. in the controls; similar values were found 
in hypertensives. UA was greatly elevated in 
pre-eclamptic patients (6.43 + 1.74 mg./100 
ml.; p < 0.001). Moreover UA levels increased 
with increasing severity of glomerular lesions 
(p = 0.014). 

These studies indicate that (1) there is a 
specific renal lesion in pre-eclampsia; (2) UA 
levels help to distinguish pre-eclampsia from 
hypertensive disease; (3) UA levels reflect the 
severity of glomerular lesions in pre-eclampsia. 


Prophylactic Daily Hemodialysis in the 
Treatment of Acute Renal Failure 


By Paul E. Teschan, Thomas F. O’Brien and 
Charles R. Baxter. United States Army Surgi- 
cal Research Unit, Brooke Army Medical 
Center, Fort Sam Houston, Tex. 














































































































































































































Since reversal of the uremic syndrome often 
occurs following dialysis procedures or in early 
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diuresis, while electrolyte concentrations vary 
only slightly, it is attractive to attribute the 
syndrome to one or more readily dialyzable, 
unexcreted, toxic metabolites and to consider 
certain apparent causes of death in acute renal 
failure as consequences of prolonged cellular 
contact with them. Routine daily hemodialyses 
were undertaken to determine (1) whether the 
uremic syndrome could be avoided in patients 
with acute renal failure if dialyses were begun 
prophylactically before its clinical or chemical 
abnormalities became marked, and (2) whether 
the morbidity and high mortality of these pa- 
tients would be thereby circumvented. 

A suitable (MacNeill-Collins) dialyzer, a 
skilled team of enlisted technicians, chronic 
arterial and venous cannulation, and practical 
regional heparinization of only the dialyzer cir- 
cuit rendered this procedure technically feasible. 

Four patients, each oliguric for over 1] 
days with acute renal failure (complicating heat 
stroke, intracardiac surgery, traumatic rupture 
of the spleen, and thoracic stab wound, respec- 
tively), have been treated with daily 6-hour 
hemodialyses, 1 for 6 and 3 for 7 consecutive 
days. All survived and appeared free of the usual 
uremic symptoms throughout. Three who re- 
covered rapidly from the initial trauma were 
ambulatory, improving clinically, and eating 3 
unrestricted meals daily during the last several 
oliguric days. 

This experience suggests that patients so 
treated may traverse the oliguric phase of acute 
renal failure without developing the uremic syn- 
drome, and that their mortality may ultimately 
be brought to approximate that of the underlying 
disease. 


The Impairment of Renal-concentrating Ability 
During Mercurial Diuresis 


By William Y. W. Au and Lawrence G. Raisz. 
Medical Research Laboratory, V. A. Hospital, 
and Department of Medicine, State University 
of New York, Upstate Medical Center, Syra- 
cuse, N. Y. 


Recent evidence indicates that the renal- 
concentrating process is initiated by active trans- 
port of sodium at a site beyond the proximal 
tubule. It was therefore of interest to compare 
the effect of different natriuretic agents on renal- 
concentrating ability. 

Concentrating ability was examined during 
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solute diuresis in 6 hydropenic normal men. 
During mannitol diuresis, as urine flow (V) 
increased from 1 to 8 ml./min./1.73M.2, the 
osmotic urine/plasma (U/P) ratio showed a 
curvilinear decrease from 3.9 to 1.8, and net 
water reabsorption (T*y,o) increased from 2.6 
to 7.0 ml./min./1.73M.? The data fit the equa- 
tion, 1 =a V +b (where a and b are 

U/P-1 - ~ - - 
constants) with a correlation coefficient of .99 
and a standard error for estimating U/P ratio of 
+.05. The U/P ratio found during other forms 
of diuresis could then be compared with that 
predicted from the mannitol equation. During 
urea or isotonic NaCl diuresis at urine flows up 
to 4.6 ml./min./1.73M.?, the concentrating re- 
sponse was similar to that obtained with mannitol 
loading. In contrast, during mercaptomerin 
diuresis (80 mg. Hg intravenously) over the 
range of urine flow of 1.4 to 9.8 ml./min./ 
1.73M.2, the mean deviations in osmotic U/P 
ratio in each subject were —0.4 to —0.7 from 
the predicted values, and T*n,0 was 36 to 48% 
less than predicted values. 

In conclusion, an impairment of renal-con- 
centrating ability has been demonstrated during 
mercurial diuresis in hydropenic normal man. 
This impairment suggests that mercurial diuretics 
act in a distal site in the nephron to inhibit a 
moiety of active sodium transport essential to 
the renal-concentrating process. 





The Concentrating Defect in Sickle Cell Disease 


By Marvin F. Levitt, Marshall S. Levy, A. Daniel 
Hauser and Demetra Polimeros. Department 
of Medicine, Mount Sinai Hospital, New York, 
N. Y. 


These studies were undertaken to attempt 
to explain the urinary concentrating defect in 
patients with sickle cell disease. Six such sub- 
jects demonstrated normal renal hemodynamics. 
Maximum antidiuretic activity effected urine 
osmolalities between 300 to 500 mOsm./L., 
with a mean of 440 mOsm./L. A pitressin in- 
fusion (200 milliunits/hr.) superimposed upon 
a 1500 cc. water load promptly increased the 
urine osmolality from levels of 30 to 50 mOsm./ 
L. to values commensurate with those produced 
by prior dehydration. In 5 hydropenic, pitressin- 
infused subjects, GFR was reduced 50% by the 
intravenous administration of a ganglionic-block- 
ing agent and the application of venous tourni- 
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quets to the thighs. The falls in GFR, as in normal 
hydropenic subjects, produced a consistent fall 
in urine osmolality, ranging between 8 to 20% 
and averaging 13%. 

The concentrating defect is not attributable 
to any detectable alteration in renal hemo- 
dynamics or to a measurable solute diuresis. 
The prompt, albeit incomplete, response to ADH 
eliminates the possibility of absolute ADH un- 
responsiveness. The alternative of ADH-resistant 
impermeability to water in the distal or collect- 
ing tubule is weakened by the failure of the 
urine osmolality to rise as the rate of flow past 
these sites is reduced by a fall in GFR. By ex- 
clusion it therefore appears likely that sicklers 
are incapable of achieving an appropriate degree 
of medullary hypertonicity. These data, in con- 
junction with the morphologic changes in the 
medulla described in sickle cell subjects, tend 
to support the hypothesis that a normal vascular 
Cy, and the same functions after 1 year of 
architecture at this site is prerequisite to the 
production of maximum medullary hypertonicity. 


Studies of Renal Function Before and After 1 
Year of Hypotensive Drug Therapy 


By A. M. Unger, J. H. Magee, D. W. Richardson 
and E. M. Wyso. V. A. Hospital, and Depart- 
ment of Medicine, Medical College of Virginia, 
Richmond. 


Thirty-five male patients with essential 
hypertension have been studied to determine if 
change in blood pressure following treatment 
with hypotensive agents was associated with 
change in renal function as measured by clear- 
ances of inulin and PAH (C,, and Cp,;;). This 
work was carried out in conjunction with the 
V. A. Cooperative hypertension project, which 
is a double-blind study utilizing reserpine, 
hydralazine and 3 ganglionic-blocking agents. 
The only correlation attempted is between con- 
trol mean blood pressure (M.B.P.), C,, and 
anti-hypertensive therapy. 

The patients are divided into Group A, 
which includes 24 patients in whom MBP was 
not reduced by at least 15 mm. Hg after 1 year’s 
drug therapy; and Group B, which includes 
11 patients in whom there was at least 15 mm. 
Hg decrease in MBP after a year of treatment. 

In Group A, mean pretreatment MBP was 
129 and post-treatment 135. Mean C,, decreased 
from 83 to 75 ml./min./1.73 M?. Mean Cpa; 
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decreased from 343 to 312 ml./min./1.73 M2. 
Mean filtration fraction (FF) was unchanged 
at 0.24, 

In Group B, MBP decreased from 136 to 
112 mm. Hg; mean C,, decreased from 78 to 
73 ml./min./1.73 M?. Mean Cp, increased in 
this group from 303 to 360 ml./min./1.73 M?., 
and mean FF decreased from 0.26 to 0.20. 

These data are consistent with current hy- 
potheses relating mean blood pressure to renal ef- 
ferent arterial tone, but suggest that impaired fil- 
tration is irreversible even when arterial pressure 


is favorably affected. 


Renal Clearance of Protein in Renal Disease 


By A. E. Parrish, N. C. Kramer, J. S. Howe and 
M. F. Watt. Departments of Medicine and 
Pathology, George Washington University 
School of Medicine; Mt. Alto V. A. Hospital; 
and District of Columbia General Hospital, 
Washington, D. C. 


Previous work has suggested that urinary 
protein in renal disease may be related to the 
“pore” size in the glomerular-filtering membrane. 
In order to investigate this further, the clearance 
of protein fractions was determined in a variety 
of renal diseases. 

Total protein was determined by the biuret 


method; renal functions were measured simul- 
taneously using inulin and PAH clearances; uri- 
nary protein was concentrated by lyophilizing, 
and both serum and urinary protein fractions 
were determined by paper electrophoresis and 
a Spinco analytrol: Tissue diagnosis was made 
in each instance by renal needle biopsy, antopsy, 
or both. 

Thirty-one studies in 24 patients with pro- 
teinuria were performed. The clearance of protein 
fractions could be correlated with neither the 
type nor degree of glomerular pathology nor 
could it be correlated with the presence or 
absence of hitologic evidence of tubular disease. 
From the protein clearance values observed it 
would appear that a simple increase in porosity 
of the glomerular-filtering membrane could not 
explain the results. 

The data suggest that several factors includ- 
ing glomerular membrane charge may also 
modify protein loss in renal disease. 

Modification of Protein Catabolic Rate and 
Survival Time in the Anuric Dog 


By Leonard B. Berman. Department of Medicine, 


Georgetown University School of Medicine, 
and Renal Laboratory, Georgetown University 
Medical Center, Washington, D. C. 


This study was designed to compare the 
effect of hydrocortisone and testosterone on sur- 
vival time, urea accumulation rate and other 
parameters in the anuric dog. After control ob- 
servations, mongrel dogs of both sexes were 
subjected to bilateral ureteral ligation and kept 
without food and water until death. Daily meas- 
urements were made of body weight, hematocrit 
and serum concentrations of urea, creatinine, 
sodium, potassium, phosphate and bicarbonate. 
Seventeen dogs received no steroids and served 
as controls. Seven dogs were given hydrocorti- 
sone (100 mg. intravenously) at the time of 
ureteral ligation and daily thereafter. Eight dogs 
received testosterone propionate (50 mg. intra- 
muscularly) in a similar manner. 

All animals showed similar decrements in 
body weight, hematocrit and serum bicarbonate. 
Serum potassium concentrations rose equally in 
all. The hydrocortisone group showed a signifi- 
cant prolongation of mean survival time as com- 
pared with controls 128 hours vs. 98 hours, 
p < .01) and a significantly lower rate of 
accumulation for urea, creatinine and phosphate 
(BUN 48 hours postoperatively—102 mg.% vs. 
150 mg.%, p = .001). The testosterone-treated 
dogs significantly differed from the controls only 
by a lower rate of creatinine and phosphate 
accumulation. Several of these animals showed 
a decreased rate of urea accumulation in the last 
day or two of life, suggesting a possible delayed 
effect of testosterone. 

We conclude that hydrocortisone fails to 
exert a protein catabolic effect in the anuric, 
starving dog. Under the conditions of the ex- 
periment, the effect of hydrocortisone on protein 
metabolism was anti-catabolic. 


Sodium Excretion in Congenital Heart Disease 
and Altered Pulmonary Blood Flow 


By Richard S. Ross, J. Michael Criley and W. 
Gordon Walker. Department of Medicine, 
Johns Hopkins Hospital and School of Medi- 
cine, Baltimore. 


Sodium excretion during water diuresis has 
been studied in patients with compensated con- 
genital heart disease (CHD). An intravenous 
infusion of 5% glucose was given at a rate of 2 
ce./min. during a 90-minute control period, and 
then increased with an infusion pump to 28 to 
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32 cc./min. for 80 minutes. Urine flow and 
sodium concentration were determined during 
the 2 periods, and the increase in sodium excre- 
tion (ANa) during the rapid infusion was cal- 
culated in pEq./min. 

An exaggerated natriuresis under these con- 
ditions has been noted by other investigators in 
patients with rheumatic (RHD) and hypertensive 
(HCVD) heart disease. These findings were 
confirmed by our studies on patients with RHD 
and HCVD, and a similar response was found 
in 16 patients with CHD when compared to 
10 normal control experiments. In most of the 
patients with CHD, the heart size was normal 
and the basic physiologic abnormality was al- 
tered pulmonary blood flow. The average ANa 
for the control group was 47, as compared to 170 
(p < .01) for CHD. In 6 patients restudied 
after corrective surgery, this abnormality per- 
sisted. 

Preliminary observations on renal function 
in this group reveal that the inulin and PAH 
clearance increased during the rapid infusion, 
with average values as follows: inulin, 79 to 117; 
PAH, 290 to 531 cc./min. The filtration frac- 
tion thus drops from .27 to .22. This mechanism 
may be responsible for the exaggerated 
natriuresis. 


Effects of Dietary Sodium on 
“Exchangeable” Sodium 


By Paul I. Jagger, Gerald J. Hine, John A. 
Cardarelli and Belton A. Burrows. Robert 
Dawson Evans Memorial and Massachusetts 
Memorial Hospitals; Radioisotope and Medical 
Services, Boston V. A. Hospital; and Boston 
University School of Medicine, Boston. 


The effects of variations in sodium intake 
on calculated “exchangeable” sodium were 
studied in normal male adults for 5 to 8 weeks 
following tracer doses of sodium 22. Per cent 
of dose remaining from day to day, determined 
both by measurements of body radioactivity and 
by urine collections, was used with serum sodium 
specific activity to calculate “exchangeable” 
sodium. 

In one subject on a virtually sodium-free 


. diet (1 to 2 mEq./day), equilibration of the 


tracer was complete within 48 hours, as shown 
by constant values for “exchangeable” sodium 
and by monitoring over different body sites. In 
subjects on variable sodium intakes equilibra- 
tion times appeared somewhat longer. Subse- 
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quent fall-off of radioactivity at bony areas, 
such as occiput and knee, down to 5% of initial 
levels, did not demonstrate any sequestration of 
sodium 22 which might have affected “exchange- 
able” sodium calculations. 

“Exchangeable” sodium calculated from 
body radioactivity measurements showed good 
agreement with values obtained from urine col- 
lections in normal subjects maintained for a week 
or more on a low sodium diet. When dietary 
sodium was increased to 200 mEq./day, “ex- 
changeable” sodium increased by 400 mEq. 
or more and then remained stable over a pro- 
longed period when calculated from measure- 
ments of body radioactivity. Although such in- 
creases in “exchangeable” sodium may be due 
in part to incomplete mixing of added stable 
sodium with the tracer already present in the 
body, they also indicate a persistent increment 
in body sodium content when sodium is added 
to the diet. 


Chronic Sodium Chloride Challenge 
Studies in Man 


By David Baldwin, Robert W. Alexander and 
Ernest G. Warner, Jr. Departments of Medicine 
and Pathology, Presbyterian—St. Luke’s Hos- 
pital, Chicago. 

Maintenance of body sodium in the face of 
constant sodium chloride loading is the pre- 
dominant observation reported in 12 orthopedic 
patients free from apparent cardiovascular-renal 
disease and one with cirrhosis. These were stud- 
ied for a total of 139 days at bed rest and at 
constant temperature. Excreta were analyzed for 
sodium and potassium. Water was allowed ad- 
lib. Patients received a daily sodium intake of | 
70 mEq./M.? surface area for several days be- 
fore increasing the intake to 120 mEq./M.? sur- 
face area. Despite constant intake, sodium ex- 
cretion varied widely, as much as 220 mEq. daily. 
Fecal sodium excretion was negligible. Urinary 
potassium excretion was constant. 

With elevation of intake, a definite pattern 
emerged of alternating positive and negative 
fluctuations in sodium balance in 2-to-3-day 
cycles. Variation of daily sodium excretion in- 
creased with increased intake, mean standard 
deviation of excretion being 14.9 mEq. of sodium 
per day on the lower intake and 43.4 mEq. on the 
higher. Magnitude of oscillation in daily sodium 
excretion was linearly proportional to intake and 
independent .of patient size. Statistical analysis 
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of this relationship provided a correlation co- 
efficient of 0.82, a “p” value of less than .001. 
It is concluded that potentiation of both inhibi- 
tory and excitatory influences on sodium reten- 
tion appears necessary to explain the alternating 
positive and negative balances described. Body 
sodium stores are apparently maintained by 
a “feed-back” mechanism governing excretion. 
Owing to the time-lag in this homeostatic mech- 
anism, interpretations of isolated daily urinary 
sodium excretion data must be made cautiously. 


The Mobilization of Ions from Bone 
Mineral in Vitro 
By George Nichols, Jr. Departments of Medicine 
and Biochemistry, Harvard Medical School. 


A reduction in bone sodium concentration 
following sodium depletion has been demon- 
strated in animals acutely, but similar changes 
have not been regularly observed in sodium de- 
pletion or acidosis of long duration or due to 
disease. To examine this paradox we have studied 
the availability of bone ions by eluting ashed 
bone with dilute acids and water and measuring 
the ionic composition of successive fractions of 
eluting fluid. Sodium was removed equally well 
by HCl, citric acid, lactic acid and water, 
95% of the total eluted appearing in the Ist 
fraction in each case. Calcium was eluted by all 
3 acids, but less rapidly by lactic acid. In each 
instance Ca did not appear in the elution fluid 
in significant quantity until the 2nd fraction. 
Very little phosphate was eluted by the acids, 
none appearing before the 4th fraction. Water 
eluted no measurable Ca or P. Although the 
total Na removed by each elution fluid was the 
same, the Na concentration in the ash after elu- 
tion varied from 56% of the pre-elution value 
after water to 71% after lactic acid. This resulted 
from the differences in the amounts of Ca, P 
and other ions eluted by each solution. Thus, Na 
mobilization from bone in vitro probably de- 
pends on the sodium concentration of the eluting 
fluid, but the changes in bone sodium concentra- 
tion which result depend on the type and total 
H+ ion content of the eluent. Therefore, changes 
in bone sodium concentration do not necessarily 
measure the total sodium mobilized from the 
skeleton. 


Hypertension and Pyelonephritis in the Rat 


By Alvin P. Shapiro, Jean Kobernick and Calvin 
Blair. Department of Clinical Science, Univer- 


sity of Pittsburgh School of Medicine, Pitts- 
burgh. 


In previous studies we have demonstrated 
that rats with experimental chronic pyelone- 
phritis fail to develop hypertension, while rats 
with DCA hypertension show increased suscepti- 
bility to acute pyelonephritis produced by E. 
coli, and such infection temporarily aggravates 
the hypertension. 

To further amplify the relationship of hyper- 
tension and pyelonephritis, the following experi- 
ments were performed: 

1. DCA hypertensive rats were infected 
with Proteus morganii. Although this organism 
produces more persistent and severe infection 
than E. coli, intensification of hypertension was 
only slightly more pronounced. 

2. Nineteen rats in which clip of one renal 
artery resulted in mild hypertension (126 + 18 
mm. Hg) demonstrated a 47% incidence of acute 
pyelonephritis after inoculation of E. coli with- 
out renal massage. Twenty-one normotensive rats 
(110 + 12) showed a 5% incidence. Eleven rats 
with mild hypertension following irradiation of 
the kidneys (126 + 7) demonstrated a 46% in- 
cidence. However, 26 rats in which the clip 
completely destroyed one kidney, rose to only 
116 + 9 mm. Hg, but 58% developed pyel- 
onephritis in contralateral hypertrophied kidney. 

3. Administration of saline and small doses 
of DCA to a group with chronic pyelonephritis 
produced hypertension (130 mm. Hg or higher) 
in 7 of 11 experimental animals, but in only 2 
of 8 controls. 

The results offer further confirmation to the 
hypothesis that hypertension precedes pyelone- 
phritis and then may be aggravated by the in- 
fection. However, as is perhaps illustrated here 
by renal hypertrophy, other changes in renal 
hemodynamics similarly may increase suscepti- 
bility. Finally, as is the case after other forms 
of renal injury, chronic pyelonephritis may render 
the animal more prone to development of hyper- 
tension following other stress. 


Immunologic Disturbances in Pyelonephritis 


By David Jacobson and Abraham Braude. De- 
partment of Medicine, University of Pittsburgh 
School of Medicine, Pittsburgh. 


The occurrence of pyelonephritis without 
underlying urinary tract disease suggests that 
disturbance in systemic, rather than local, resist- 
ance sometimes predisposes to renal infection. 
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Because Gram-negative bacilli are unique among 
pathogens both in their predilection for infecting 
the kidney and their susceptibility to killing by 
normal serum, 10 patients were examined for a 
loss of bactericidal power against strains isolated 
from their urines. 

Bactericidal activity was measured by in- 
oculating 4,000 to 8,000 bacteria per ml. of serum 
and performing serial plate counts for 24 hours. 

Bacterial power was diminished in 5 pye- 
lonephritics and remained low long after eradica- 
tion of infection. A strain of Klebsiella pneumonia 
and Escherichia coli each resisted killing by both 
pyelonephritic and normal sera; another strain 
of E. coli and one of Pseudomonas aeruginosa 
resisted pyelonephritic sera but were killed by 
normal sera. This difference suggested 2 mechan- 
isms of infection: (1) development of mutants 
resistant to bactericidal sera, and (2) primary 
disturbance in the bactericidal system of serum. 

Mutation was sought by successive passage 
of nonresistant strain of Escherichia coli through 
normal bactericidal sera. A mutant rapidly 
emerged that resisted killing by all normal sera. 

No deficiency of gamma globulin and no 
excess of competitive nonbactericidal antibody 
were found to account for primary defects in 
pyelonephritic sera with reduced bactericidal 
power. Dilution of such sera, however, sometimes 
restored killing even after complement was in- 
activated. 

These results suggest that 2 mechanisms 
are responsible for the weak bactericidal power 
associated with susceptibility to pyelonephritis: 
(1) development of resistant bacteria, (2) pri- 
mary disturbances in the bactericidal system. 


The Effect of Large Doses of Prednisone on the 
Renal Lesions of Lupus Glomerulonephritis 


By Victor E. Pollak, Conrad L. Pirani, Robert 
M. Kark and Robert C. Muehrcke. Depart- 
ments of Medicine and Pathology, University 
of Illinois College of Medicine, and Depart- 
ments of Medicine, Research and Educational, 
Cook County, and Presbyterian-St. Luke's 
Hospitals, Chicago. 


Twenty-eight patients with severe lupus 
nephritis were divided into 2 groups. Initially, 
they were comparable in at least the following 


respects: (1) duration of renal involvement, 
(2) presence and degree of renal failure, (3) 
previous corticosteroid therapy, (4) histologically 
(renal biopsies). 
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Twelve were treated regularly with small 
doses of cortisone (average 50 mg./day). All 
died (average survival 11.4 months). Sixteen 
patients were treated deliberately with large 
doses of prednisone for 6 months (average 47 
mg./day), after which the dose was lowered. 
Five died (average survival 13 months). Eleven 
are alive; none has renal failure (average follow- 
up 18 months). Clinical and laboratory observa- 
tions suggested a remarkable improvement in 
these patients. These observations were confirmed 
by serial renal biopsies which demonstrated that 
progression of the renal lesion was halted, and 
healing occurred in many. 

Twenty-four individual histologic features 
were analyzed and graded semiquantitatively in 
the initial renal biopsies. Although pleomorphic, 
the lesions were of comparable severity and 
activity in both groups. Sixteen serial histologic 
studies were made in 8 patients in the low steroid 
group. The lesion progressed in every instance; 
many showed more activity in the last study 
than in the first. 

Twenty serial histologic studies were made 
on 10 patients in the high steroid group. The 
lesions were equally severe in 7 patients, but 
had not progressed; renal involvement was less 
at the time of the last study in 3. In 9, the lesions 
were less active in subsequent studies, i.e., less 
cellular proliferation, hyaline thrombi, local 
necrosis, karyorrhexis, hematoxyphil bodies, 
fibrinoid. Epithelial crescents, hitherto considered 
irreversible, disappeared in 3 instances. 


The Significance of Generalized 
and Lateral Retinal Sheen 


By Frank A. Finnerty, Jr., William D. Foote, 
Gloria D. Massaro, John Tuckman, Joachim — 
H. Buchholz and Martin J. Ryan. Department 
of Medicine, Georgetown University School of 
Medicine, and Georgetown Medical and Ob- 
stetrical Divisions, District of Columbia Gen- 
eral Hospital, Washington, D. C. 


Although studies from this clinic have re- 
ported the association of a wet, glistening ap- 
pearance of the entire retina with toxemia of 
pregnancy and acute glomerulonephritis, no 
objective data have been furnished regarding 
its specificity, etiology, or the manner in which 
this retinal sheen differs from the wet-appearing 
retinae of normal young patients. Ophthalmo- 
scopic examination was performed independently 
on 83 pregnant patients by 2 investigators with- 
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out knowledge of the patients’ history or physical 
findings. Included in this group were 30 patients 
with unequivocal signs of toxemia. Neither in- 
vestigator found a generalized sheen in the 53 
normal pregnant patients. Although the investi- 
gators did not agree on the findings in 5 toxemia 
patients, both investigators found a generalized 
retinal sheen in 23 patients. 

In order to evaluate the retina of young 
patients, ophthalmoscopic examination was per- 
formed independently on 294 patients of both 
sexes by 3 investigators. A generalized sheen 
was not found in any patient. Sheen of the lateral 
portion of the retina (using the optic disc as the 
dividing line) was noted in all 144 patients under 
29 years of age, in 42 of the 56 patients between 
30 and 40 years, and in 2 of the 62 patients 
over 40 years of age. Although chlorothiazide 
therapy promptly decreased the generalized 
retinal sheen of toxemia, it had no effect on 
lateral sheen. 

It would seem (1) that generalized retinal 
sheen is an abnormal finding associated with 
toxemia of pregnancy which probably represents 
retinal edema and (2) lateral sheen is normal 
in patients under 40 years of age. 


Prolonged Sodium Phytate Therapy of 
Patients with Renal Stones 


By Philip H. Henneman. Seton Hall College of 
Medicine, Jersey City, N. J. 


Seventeen patients with recurrent calcium 
renal stones received 9.0 Gm. sodium phytate 
daily for 5 to 56 months (average 24 months). 
Twelve patients had hypercalciuria, probably due 
to increased calcium absorption; 1 had hyper- 
calciuria due to decreasing bone mass; 1 had 
stones due to urea-splitting pyelonephritis, and 
3 had calcium oxalate stones without hypercal- 
ciuria or hyperoxaluria. 

Twenty-four-hour urinary calcium (310 total 
determinations) decreased in 15 patients, was 
unchanged in 1 patient with hypercalciuria, and 
rose in 1 patient coincident with improvement 
in renal function. The average decrease in uri- 
nary calcium was 130 mg. These data confirm 
balance data which demonstrate that sodium 
phytate reduces urinary calcium by interfering 
with calcium absorption from the gut. 

There was no stone growth or recurrence 
in 15 patients who had previously shown stone 
growth and recurrence. One patient with a stag- 
horn stone due to urea-splitting pyelonephritis 


demonstrated rapid stone growth prior to therapy, 
no visible growth during 6 months on therapy, 
and further rapid growth on discontinuing 
therapy for 3 months. Stone growth continued 
in 2 patients, one of whom received concomitant 
cortisone for Paget's disease. 

There was no evidence of bone deminerali- 
zation or serious toxicity on prolonged phytate 
administration. Diarrhea was troublesome on 
initiating therapy, but generally subsided on 
continuing therapy. 


Measurement of Residual Urine 
with I51-Diodrast 
By Patrick J. Mulrow, Donald L. Buchanan and 
Andrew Huvos. Department of Medicine and 
Radioisotope Service, West Haven V. A. 
Hospital, and Yale University School of Medi- 
cine, New Haven, Conn. 


Measurement of residual urine in the blad- 
der by catheterization may introduce infection 
or traumatize the urethra to increase the reten- 
tion; measurement with phenolsulfophthalein 
requires normal kidney function. Using [1 
Diodrast, we are able to measure residual volume 
in the presence of normal or reduced kidney 
function without catheterization. Approximately 
15 pe. of [31-Diodrast, mixed with a small 
amount of carrier, is administered intravenously. 
After at least 1 hour in normal subjects and 3 
hours in subjects with elevated BUN, radio- 
activity is measured over the bladder before and 
after voiding with a scintillation probe counter 
centered 20 cm. above the symphysis pubis. 
Because Diodrast is not completely excreted dur- 
ing the test, a correction must be made for 
background radioactivity measured over the 
bladder area, but not in the urine. Empirically, 
the counting rate over the precordium has been 
used. The residual volume can be calculated 
from: 

Residual Volume = Volume Voided x Residual 


Counts Voided Counts 
The retention measured by this method has 
been compared with that obtained by catheteri- 
zation in 13 males with genito-urinary symptoms. 
Three of these had indwelling catheters which 
were clamped to simulate retention. Five sub- 
jects had significantly elevated BUN. Residual 
volumes ranged from 7 to 245 cc. Correlation 
between the 2 methods was good in each in- 
stance: the mean difference being only 4 cc. and 
the maximum being 9 cc. 
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The I'31-Diodrast method therefore meas- 
ures residual bladder urine satisfactorily. Be- 
cause of the small dose and rapid excretion, 
reactions to Diodrast and radiation hazards are 
negligible. Routine isotope facilities can be used. 


Red Cell Electrolytes in Patients with Edema 


By Edward Kessler, M. Robert Levy and Royal 
L. Allen, Jr. Medical Service and Research 
Laboratory, V. A. Hospital, East Orange, N. J. 

Variable changes have been reported in the 
intracellular electrolyte distribution in edematous 
patients. The present investigation was under- 
taken to obtain further information of intracellu- 
lar distribution of electrolytes in the erythrocytes 
of edematous patients. 

Forty observations were made in 26 pa- 
tients with edema due to congestive heart failure 
(15), cirrhosis with ascites (10), and nephrosis 
(1). The intracellular concentration of Na, K 
and Cl expressed as mEq./Kg. cell H,O, and 
H,O, ml./Kg. cells, was calculated from the 
hematocrit and from the difference between 
plasma and whole blood. 

When compared to 21 “normal” subjects, 
erythrocyte Na concentration was significantly 
reduced (16.2 + 4.7 vs 10.8 + 7.9, t = 2.85, 
P < 0.01) and H,O was increased (714 + 9.8 
vs 733 + 22.0, t = 4.19, P < 0.01). Erythrocyte 
concentrations of K and Cl were unchanged. 

Twenty-five subjects actively gaining or not 
losing fluid during treatment had an erythrocyte 
Na concentration of 9.5 + 6.7. In 9 subjects 
the erythrocyte Na concentration was 16.7 + 
8.6 during diuresis or when the edema was less 
severe. After diuresis ceased in 6 subjects, 
erythrocyte Na concentration was 9.8 + 7.9. 
Erythrocyte H,O before, during and after diure- 
sis was 733 + 23.3, 729 + 20.5, and 730 + 
14.2, respectively. Fifteen hyponatremic patients 
showed a fair correlation between RBC Na and 
H,O (r = + 0.63, P < 0,02), while 25 normo- 
natremic patients did not (r = + 0.26, P > 0.1). 

The data suggest a rise in erythrocyte Na 
with the onset of diuresis. without change in 
the increased erythrocyte H,O and no apparent 
relation to erythrocyte K or Cl. The possibility 
of a relationship between erythrocyte Na con- 
centration and aldosterone activity should be 
considered. 


The Effect of Free Lysine on Potassium 
Transport in Human Erythrocytes 
By Hugh J. Carroll, Bertram M. Gesner and Saul 
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J. Farber. Department of Medicine, New York 
University College of Medicine. 


It has been demonstrated by Christensen 
that in the Erlich mouse ascites tumor cell, there 
is a relationship between amino acid accumula- 
tion and cation transport. Eckles showed that 
in the skeletal muscle of rats depleted of K+ 
there is a marked increase in free lysine. The 
present studies were undertaken to investigate 
the possible relationship between lysine accumu- 
lation and K+ transport in human erythrocytes. 

Lysine as the free base was added to freshly 
drawn blood to achieve a concentration of 50 
mM/L. of plasma. (This concentration corres- 
ponds to that used with ascites tumor cells.) The 
blood was incubated for 3 hours in a metabolic 
shaker at 37 C. in an atmosphere of 5% CO, and 
at 4 C. in room air. Glucose was added to all 
samples. Following incubation, measurements 
were made of pH, hematocrit, Na+, K+, Cl 
and lysine. 

The addition of free lysine caused a rise in 
plasma K+ of 3 mEq./L. at a pH of 7.9 when 
the control pH was 7.7. No K+ rise was observed 
at 4 C. when the pH of the samples was 8.6. 
Lowering the concentration of free lysine less- 
ened the effect on plasma K+. There was no 
evidence to suggest an alteration in Nat trans- 
port. The monohydrochlorides of lysine, glycine 
and arginine increased the plasma K+ to a 
slight extent, i.e., 0 to 0.4 mEq./L. at pH 7.5 
to 7.7. 

The fact that plasma K+ rises in the pres- 
ence of free lysine at 37 C. and does not rise at 
4 C. suggests that an active transport mechanism 
is involved. The difference between the effects 
of lysine monohydrochloride and free lysine may 
be interpreted as representing a difference in 
the rates of entry of the acid and basic forms. 
Other possibilities include an alteration in the 
permeability of the membrane to lysine and 
K+ at high pH. 


The Metabolic Dependence of Potassium Re- 
accumulation by Polymorphonuclear Leuko- 
cytes 


By Peter Elsbach and Irving L. Schwartz. Rocke- 
feller Institute, New York, N. Y. 


Polymorphonuclear leukocytes, cells with 
both aerobic and anaerobic metabolic pathways, 
are capable of maintaining cation gradients 
across the cell wall. The following studies were 
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undertaken to determine the relationship between 
these metabolic pathways and the uphill move- 
ments of potassium and sodium by rabbit poly- 
morphonuclear leukocytes obtained from _peri- 
toneal exudates: (1) Metabolism was suppressed 
by exposing the cells to cold for 18 to 24 hours, 
allowing sodium to enter and potassium to leave 
the cells: (2) restoration of sodium and potas- 
sium gradients was then observed after incubat- 
ing the suspension at 37 C.; (3) metabolic in- 
hibitors were added to the suspension prior to 
incubation to show the dependence of the re- 
covery process on specific metabolic pathways. 

Two types of inhibitors were used: one pre- 
venting the utilization of oxidative metabolism 
and one inhibiting enzymes necessary for 
anaerobic glycolysis. In the Ist category potas- 
sium cyanide, 2,4 dinitrophenol and Nz, atmos- 
phere were used; in the 2nd group, sodium 
iodoacetate and sodium fluoride. 


The results indicate that rabbit polymor- 
phonuclear leukocytes reaccumulate potassium 
when incubated at 37 C., for 1 hour, following 
exposure to 4 C. for 20 hours, while little or no 
sodium extrusion takes place. 

Inhibition of oxidative metabolism does not 
inhibit the recovery process; on the contrary, it 
has been observed that actual stimulation of 

tassium reaccumulation may occur. However, 
the inhibitors sodium iodoacetate and sodium 
fluoride in low concentrations, which do not in- 
hibit O, uptake, not only prevent potassium re- 
accumulation but cause a further dissipation of 
the sodium and potassium gradients. 

Evidence was obtained suggesting that 
separate transport mechanisms exist for sodium 
and potassium. It is concluded that the process 
of potassium reaccumulation does not require 
oxidative metabolism, but relies on anaerobic 
glycolysis as a source of energy. 


LIVER 


Assessment of Hexokinase Activity in Rat Liver 


By John W. Vester. Department of Biochemistry 
and Nutrition, School of Public Health, Uni- 
versity of Pittsburgh. 


The effects of variations in physiologic state 
on hepatic glucose metabolism are well estab- 
lished. Numerous workers have interpreted these 
data as suggesting that changes in hexokinase 
activity are the key ones. Direct measurement of 
hexokinase activity in this organ has been diffi- 
cult because of interfering enzyme systems that 
rendered older methods of doubtful validity. 

The following method has been utilized to 
overcome, in large part, these obstacles. A 1:7 
Potter-Elvehjen homogenate of liver in 0.154 
M KCI was prepared at 4 C. and a particle-free 
supernatant obtained. Blank and experimental 
cuvettes containing supernatant, tris buffer pH 
7.4 Mg++, excess triphosphopyridine nucleotide 
(TPN), and excess glucose were placed in a 
double-beam-recording spectrophotometer at 340 
mm. Addition of adenosine triphosphate (ATP), 
in excess, initiated the reaction, and reduced 
triphosphopyridine nucleotide (TPNH+) forma- 
tion difference was the index of glucose phos- 
phorylation. Omission of glucose and ATP and 
the use of suitable substrates made it possible to 
measure the activity of glucose-6-phosphate de- 


hydrogenase and 6-phosphogluconic dehydro- 
genase activity. Ninety to 100% yields of TPNH 
from known G-6-P additions ruled out loss of 
this intermediate. Rates of TPNH+ production 
from G-6-P and 6-P-G were fivefold or greater 
than those from hexokinase, at 1/25 the sub- 
strate level. Therefore hexokinase is rate-limiting 
in TPNH*+ production with glucose as substrate 
in this system. 

Results (uM TPNH+/Gm. liver/min.): nor- 
mal fed (5), 0.20+ .02; normal fasted (6), 
0.29% .05; diabetic fed (4), 0.25+ .04; fed 
hydrocortisone treated (5), 0.23+ .03. 

Conclusion: Rat liver hexokinase is not 
altered in the above states. 


Quantitative Physiologic Studies in 
the Isolated Liver 


By Humberto A. Velasco, Joseph E. Sokal and 
Joseph G. Strawitz. Departments of Medicine 
and Surgery, Roswell Park Memorial Institute, 
Buffalo. 


The development of technics for maintain- 
ing the isolated perfused liver in excellent func- 
tional condition has made possible the investiga- 
tion of various aspects of hepatic function without 
the many complicating extrahepatic influences 
encountered during in vivo studies. The repro- 
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duction of several physiologic processes in the 
isolated liver has been reported previously. The 
present report presents studies of bile production, 
Bromsulphalein (BSP) excretion and gluconeo- 
genesis by the isolated liver. 

Rat livers weighing about 11 Gm. were 

sed with heparinized rat blood by the 
technic of Miller (J. Exper. Med. 94:431, 1951). 
Bile flow in control experiments averaged 0.5 
ml,/hour. Bile production was consistently in- 
creased by the addition of some substances ex- 
creted in bile (tolbutamide, hydrocortisone), 
but not by others (BSP). Seventy-five to 100% 
of a dose of 9 mg. of BSP was cleared from the 
perfusing blood, and 36 to 66% of this dose was 
excreted into the bile in 90 minutes. BSP excre- 
tion did not correlate with bile flow. 

To measure gluconeogenesis by the isolated 
liver, glycogen-free livers were perfused with 
hypoglycemic blood (0 to 30 mg.% glucose) 
obtained either by pre-incubation of normal 
blood at 38 C. or by pre-treating blood donor 
animals with insulin. In all experiments, hepatic 
outflow blood contained higher concentrations 
of glucose than did inflow blood, until the glu- 
cose concentration in the perfusing blood reached 
50 to 90 mg.%. At this time the outflow-inflow 
glucose differential disappeared. When _pre- 
incubated blood, containing high concentrations 
of lactate, was used, blood lactate dropped dur- 
ing transit through the liver concomittantly with 
the rise in glucose, suggesting that lactate was 
converted to glucose. When insulin-hypoglycemic 
blood was used, gluconeogenesis from protein 
was the principal event. 

It is concluded that many aspects of hepatic 
physiology can be studied quantitatively in the 
isolated liver and that this organ can respond 
directly to the stimulus of hypoglycemia. 


Albumin-binding and Hepatic Uptake 
of Anionic Dyes 
By Edwin Englert, Jr. Department of Medicine, 
V. A. Hospital, and University of Utah Col- 
lege of Medicine, Salt Lake City. 


Intravenously injected anionic phthalein 
dyes, e.g., rose bengal and bromsulfalein, circu- 
late in plasma in physical or chemical combina- 
tion with protein. There is evidence that hepato- 
cellular uptake of these dyes is a physico-chemical 
process and may depend upon the equilibrium 
between 2 reactions: serum protein plus dye, 
yielding a protein-dye complex, and cellular 





NATIONAL MEETING * LIVER 289 





component plus dye, yielding a cellular com- 
ponent-dye complex. An investigation of protein- 
dye interaction was undertaken to obtain direct 
evidence of the Ist reaction and to provide a 
possible model for investigation of the 2nd. 

Buffered human serum albumin was added 
to a buffered solution of rose bengal at pH 7.4 
and ionic strength 0.15. The resulting formation 
of albumin-rose bengal complex changed the 
optical absorption spectrum of the rose bengal 
solution, and the difference in absorption, meas- 
ured at an optimum wave length (558 mz), 
was taken as an estimate of complex formation. 
Substances known to be competitors or non- 
competitors for rose bengal uptake by the liver 
were added to the albumin-rose bengal complex, 
and the resulting change in absorption was meas- 
ured to detect interference, if any, with complex 
formation. 

In Tris-NaCl buffer containing equimolar 
concentrations of albumin and rose bengal, de- 
hydrocholic acid, bromsulfalein, Cholografin and 
Diodrast did not affect appreciably the albumin- 
rose bengal complex. Similarly, these substances 
were ineffective when the molar ratio of rose 
bengal to albumin was 10. 

It has been demonstrated repeatedly that 
dehydrocholic acid and bromsulfalein interfere 
with hepatic uptake of rose bengal. The absence 
of an equivalent effect on protein-binding of rose 
bengal in this preliminary report may indicate 
that the 2 phenomena are unrelated. Expansion 
of the investigation to include the effects of other 
buffers, further molar ratios of reactants, and 
different samples of human albumin is under- 
way and may be expected to establish or elimi- 
nate binding with serum protein as a factor in 
cellular uptake of anionic dyes, or as a model of 
the process. 








Hepatic Clearance of Indocyanine Green 


By Elliot Rapaport, Sigmund G. Ketterer and 
Bernard D. Wiegand. Cardiopulmonary Labor- 
atory, Mount Zion Hospital, San Francisco. 

The disappearance of indocyanine green 
following intravenous administration was studied 
in nembutalized dogs. Exponential loss from the 
circulation was noted following a single injection 
with mean plasma clearance 3.1 cc./min./Kg. 

(SEM = ,33) and half life 9.8 minutes. How- 

ever, following cessation of a prolonged constant 

infusion in which the total dose does not exceed 
the saturation dose, dye was lost in a non- 
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exponential fashion, suggesting a compound 
volume of distribution. Clearance calculated dur- 
ing constant infusion averaged 3.2 cc./min./Kg. 
(SEM = .39). Hepatic extraction averaged 18.1% 
(S.D. = 5.6). Significant arteriovenous concen- 
tration differences were not observed across the 
extremities, kidneys or lungs during constant in- 
fusion, nor was dye detected in urine or spinal 
fluid. Recovery in bile collected from surgically 
created biliary fistula dogs yielded up to 89% 
and averaged 77% of the injected dye. Estimated 
hepatic blood flow by the constant infusion 
method averaged 35.3 cc./min./Kg. (S.D. = 
13.2) or slightly lower than previously reported 
results using bromsulphalein. This suggests. that 
Indocyanine Green has a lower ratio of extra- 
hepatic to hepatic clearance than bromsulphalein. 

An exponential loss with a half life of only 
4.1 minutes was observed following intravenous 
injection in 9 patients without clinical hepatic 
disease. The high efficiency with which the liver 
removes indocyanine green in man results in a 
mean plasma clearance of 7.9 cc./min./Kg. 
(S.D. = 2.3) or in the range of hepatic plasma 
flow. 

It is concluded that exponential removal of 
indocyanine green by the liver following single 
injection and its small extrahepatic clearance 
give it advantages over previously used sub- 
stances in the estimation of hepatic blood flow. 


Indocyanine Green Clearance: A Test 
of Liver Excretory Function 


By Carroll M. Leevy, Samuel W. Stein, Gilbert 
R. Cherrick and Charles S. Davidson. Thorn- 
dike Memorial Laboratory, and Second and 
Fourth (Harvard) Medical Services, Boston 
City Hospital, and Department of Medicine, 
Harvard Medical School, Boston. 


Animal studies suggest that the dye indo- 
cyanine green (ICG) has potential value in the 
study of hepatic function. It is removed rapidly 
by the normal liver and unlike bromsulphalein 
(BSP) is excreted almost entirely in the bile. 

Thirteen patients with cirrhosis (4 severe, 
6 moderately severe, 3 minimal) and 6 subjects 
without liver disease were given ICG intra- 
venously, 0.5 or 1.0 mg./Kg. The patients were 
fasting. Venous blood was collected at 5-minute 
intervals for at least 1 hour and plasma concen- 
trations determined at 810 mp with a Beckman 
DU Spectrophotometer. BSP, 2 or 5 mg./Kg., 
was injected intravenously 2 hours before or 


after ICG and venous blood collected similarly. 
BSP was determined in the standard manner. 
In normal subjects, up to 20% of the ICG 
was cleared per minute, and the plasma disap- 
pearance half-time was less than 5 minutes. In 
normals and 3 patients with histologic cirrhosis 
without clinical or biochemical abnormalities, dis- 
appearance from the plasma of ICG occurred 
in non-exponential fashion, exhibiting decelerat- 
ing decay on semilogarithmic paper. Decay was 
greatly delayed in the 10 patients with clinically 
apparent cirrhosis and continued in exponential 
fashion an hour or more for a longer period 
than for BSP. Decay rate was related inversely 
to estimates of clinical severity of liver disease. 
Unlike BSP, ICG was not detected in urine, 
and bilirubin did not interfere with its determina- 
tion. These observations and its exponential 
clearance indicate that ICG may be particularly 
useful in evaluating liver function and blood flow. 


Measurement of Hepatic Blood Volume in 
Dogs by an Indicator Dilution Technic 


By John F. Murray and Liana Nebel. Department 
of Medicine, University of California Medical 
Center, Los Angeles. 


Hepatic blood volume was calculated from 
dye dilution curves recorded from the hepatic 
vein after injection of indocyanine green into 
the portal vein near its entrance into the liver. 
At laparotomy, a polyethylene catheter was 
passed via a small mesenteric vein until it could 
be felt in the porta hepatis. The concentration 
of dye in hepatic venous blood was continuously 
recorded during withdrawal through a cuvette 
desitometer. Thirty-one dye curves were re 
corded in 8 dogs. Varying dose-flow relationships 
demonstrated an uptake of dye during the initial 
passage of the particles through the liver. This 
uptake was determined to be about 0.015 mg./ 
Kg., which was used as a correction factor when 
determining hepatic blood flow (HBF). The 
mean transit time was not affected by dye uptake 
and did not require correction. 

The mean corrected HBF was 45.5 + 10.6 
ml./Kg./min. The mean transit time was 12.9 + 
3.1 seconds. Use of the Stewart-Hamilton formula 
to calculate the temporal volume between injec- 
tion and sampling sites for the individual curves 
yielded a mean hepatic blood volume (HBV) 
of 9.7 + 2.7 ml./Kg. Multiple values in an in- 
dividual dog were fairly constant, and most of 
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the variation occurred between different animals. 
Sampling from different lobes of the liver had 
no effect on HBF or HBV values. 

Comparison of these results with data for 
splanchnic and total blood volumes obtained 
by other investigators reveals that the HBV 
occupies 50% of the splanchnic vascular bed and 
represents 10% of the total circulating blood 
volume. 


Studies of Bilirubin Excretion in 
Normal and Gunn’s Rats 


By Irwin M. Arias and Lois Johnson. Department 
of Medicine, Albert Einstein College of Medi- 
cine, New York, N. Y. 


In vivo and in vitro, the formation of ester 
and ethereal glucuronides is decreased in hom- 
ozygous (JJ) jaundiced and heterozygous (Jj) 
nonjaundiced Gunn rats as compared with nor- 
mal (jj) littermates. In order to investigate the 
mechanism of glucuronide formation the effect 
of administration of an ethereal glucuronide- 
forming compound on bilirubin conjugation and 
excretion in vivo was studied in these animals. 

Plasma bilirubin disappearance rates were 
significantly different in each of the 3 groups of 
rats after a single intravenous injection of bili- 
rubin. N-Acetyl-p-Aminophenol (NAPA) was 
administered by constant intravenous infusion 
until plasma NAPA-Glucuronide concentrations 
failed to rise with additional NAPA. The bilirubin 
injection was then repeated and the infusion 
of NAPA was continued. Neither the plasma 
bilirubin disappearance rates nor biliary excre- 
tory rates of injected bilirubin were affected by 
the NAPA infusion. Although it has been sug- 
gested that a single enzyme, which is deficient 
in Gunn’s rats, catalyzes the formation of differ- 
ent glucuronides, these data are consistent with 
enzymatic specificity in glucuronidation. * 

It was of interest that the initial disappear- 
ance of injected bilirubin from the plasma of Jj 
and jj rats was very rapid. Little of the infused 
bilirubin was excreted in the bile during this 
period and most was recovered in the 2nd to 
4th hours. After a single intravenous injection 
of centrifuged rat bile that contained approxi- 
mately 25 mg.% bilirubin, which was conjugated 
primarily as the glucuronide, plasma conjugated- 
bilirubin disappearance was similarly rapid in 
JJ, Jj and jj rats. Biliary excretion of infused 
bilirubin began immediately after injection and 
was completed by 2% hours. These observations 


suggest that hepatic “uptake-storage” of un- 
conjugated bilirubin probably precedes conjuga- 
tion and excretion. 


Studies on Lipoprotein Lipase in 
Hepatic Disease and Jaundice 


By Saul P. Baker, Harold Levine, Liebert Turner 
and Alvin Dubin. Department of Medicine, 
Chicago Medical School, and Hektoen Insti- 
tute for Medical Research, Cook County Hos- 
pital, Chicago. 

Heparin-activated lipoprotein lipase is in- 
activated by the normal liver. We have previously 
reported an increased lipoprotein lipase response 
in patients with Laennec’s cirrhosis, presumably 
due to chronic parenchymal liver cell damage. 
The present study was undertaken to determine 
lipoprotein lipase response in other diseases of 
the liver and biliary tract. 

Two-hundred and thirty-two duplicate de- 
terminations of lipoprotein lipase response were 
made, using the standardized method previously 
published (Circulation 15:889, 1957), on 200 
patients manifesting various types of hepatic 
pathology or jaundice. Thirty-five of these had 
viral hepatitis (IH or SH); 18 had obstructive 
jaundice (intra- or extrahepatic obstruction) ; 
and 5 were diagnosed as postnecrotic cirrhosis. 
Comprehensive laboratory evaluation of hepatic 
status and serum lipids was performed on all 
patients. 

Viral hepatitis generally demonstrated a 
decreased lipoprotein lipase response. Sixteen of 
these patients were repeated serially on one or 
more occasions at least one week apart. Gener- 
ally, lipoprotein lipase response increased in those 
patients whose/clinical and laboratory course im- 
proved. A markedly decreased response was ob- 
served in patients with obstructive jaundice, 
either intra- or extrahepatic. Included were car- 
cinoma of the head of the pancreas and ampulla 
of Vater, chlorpromazine jaundice, cholelithiasis 
and cholangiolitic hepatitis. Complete obstruc- 
tion generally demonstrated little or no lipopro- 
tein lipase response, while incomplete obstruc- 
tion, or relief of obstruction, gave a greater re- 
sponse. Four out of 5 patients with postnecrotic 
cirrhosis demonstrated an increased lipoprotein 
lipase response. 

These results suggest that parenchymal liver 
cell damage and biliary disease may be reflected 
by the concentration of heparin-activated lipo- 
protein lipase in plasma. 








Portal and Peripheral Blood Ammonia Con- 
centrations in Germ-Free and Conventional 
Guinea Pigs 


By Kenneth S. Warren and Walter L. Newton. 


Portal and peripheral blood ammonia con- 
centrations were measured in germ-free and con- 
ventional guinea pigs on protein-free, regular 
(20%) protein and high (40%) protein diets. 
The effect of Neomycin added to the regular 
protein diet in conventional animals was also 
studied. The average portal blood ammonia con- 
centrations of germ-free animals on all the diets 
were much below those of the conventional ani- 
mals. There were, however, significant increments 
in portal ammonia concentrations in germ-free 
animals on protein-containing diets, and these 
may be explained by relatively high levels of 
free ammonia measured in the diets. There was 
a constant direct peripheral/portal ammonia 
ratio in conventional animals, whereas the ratio 
fell in germ-free animals as the portal ammonia 
rose, since the peripheral ammonia level re- 
mained constant. Neomycin in conventional ani- 
mals on a 20% protein diet reduced portal am- 
monia threefold. Three conventional animals had 
0 peripheral ammonia concentrations: 2 on the 
protein-free diet and 1 on the regular diet with 
added Neomycin. 


Relation of Potassium Depletion to Ammonium 
Metabolism in the Production of Impending 
Hepatic Coma by Diuretics 


By Juan M. Baertl and George J. Gabuzda. 
Cleveland Metropolitan General Hospital, and 
Western Reserve University School of Medi- 
cine, Cleveland. 

Impending hepatic coma may complicate 
the therapeutic use of diuretic agents in patients 
with hepatic cirrhosis. Hypokalemia induced by 
these agents has been incriminated as a causa- 
tive factor. Because of the established relation- 
ship of ammonium metabolism to hepatic coma, 
the possibility that potassium deficiency might 
induce impending hepatic coma through an effect 
on ammonium metabolism was investigated. 

The relation of potassium to ammonium 
metabolism was studied in 6 patients with 
hepatic cirrhosis and ascites who were main- 
tained on constant sodium-testricted diets in a 
metabolic ward. Acute potassium depletion was 
induced on 15 occasions by administration of a 
mercurial diuretic intramuscularly, following 3 
days of oral calcium chloride loading. 
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Calcium chloride administration produced 
hyperchloremic acidosis and increased urinary 
ammonium excretion, but no significant change 
in arterial blood ammonium level. Mercurial 
diuresis induced large urinary potassium losses 
and significant decreases in blood potassium 
levels followed by increases in arterial blood 
ammonium concentrations in 13 instances. Potas- 
sium repletion attributable to potassium in the 
constant diets or to supplementation with potas- 
sium gluconate was followed by return of blood 
and urine ammonium to or below control levels. 

One patient demonstrated signs of impend- 
ing hepatic coma during 2 hypokalemic episodes. 
Clinical improvement, accompanied by increases 
in blood potassium and reciprocal decreases in 
blood ammonium concentrations, occurred 
promptly after potassium gluconate was given 
orally. 

It is concluded that potassium depletion 
may precipitate impending hepatic coma in sensi- 
tive patients with liver disease by influencing 
ammonium metabolism, probably through an 
effect on renal ammonium exchange mechanisms. 


The Kidney as a Source of Blood Ammonia in 
Patients with Liver Disease: The Effect of 
Diamox 


By Edward E. Owen, John F. Flanagan, J. Nor- 
man Berry and Malcolm P. Tyor. Department 
of Medicine, Duke University Medical Center, 
and V. A. Hospital, Durham, N. C. 


Patients with liver disease exhibit significant 
increases in arterial ammonia concentration fol- 
lowing Diamox. Renal contribution to the arterial 
ammonia concentration of resting cirrhotics is 
increased with hyperventilation. The present 
study deals with the effect of Diamox on the re- 
lease of ammonia into the renal vein. 

Nine patients with liver disease were studied 
following intravenous administration of 500 mg. 
of Diamox. Arterial and venous blood was ob- 
tained from a brachial artery and a catheterized 
renal vein. Renal vein ammonia release was 
calculated from the arterial-venous ammonia 
difference and renal] blood flow. 

Resting arterial ammonia concentrations in- 
creased significantly at 45 and 60 minutes after 

p = < 0.05 and <0.02, respectively. 
Of particular interest was the increased amount 
of ammonia released into the renal vein. Ten 
minutes after Diamox, values increased from 4 
baseline of 822 to 1734 ug./min. (p = < 0.05). 
This increase persisted throughout the period of 
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observation: 20 min. mean = 1554 pg./min. 
(p= < 0.02); 30 min. mean = 1698 yg./min. 
(p = < 0.01); 45 min. mean = 1700 pg./min. 
(p = < 0.01); and 60 min. mean = 1479 
pg./min. (p = < 0.01). The increased renal 
vein ammonia release was accompanied by an 
equally rapid fall in urinary ammonia excfetion 
in the 3 patients who had simultaneous measure- 
ments; resting mean = 953 yg./min.; 10 min. 
mean = 442 wg./min. Renal blood flow, arterial- 
venous oxygen difference, blood pH and CO, 
content was essentially unchanged. 

The data support previous observations that 
the kidney may contribute significantly to the 
arterial ammonia concentration of patients with 
liver disease and suggests that this contribution 
is accentuated by intravenous Diamox administra- 
tion. 


Radioactive Krypton and Indicator-Dye Dilution 
Curves in the Detection of Portal-Systemic 
Venous Shunts 


By Robert T. L. Long, Carlos R. Lombardo, 
Eugene Braunwald and Andrew G. Morrow. 
National Heart Institute, Bethesda, Md. 


The recognition of functional or surgically 
produced communications between the portal 
and systemic venous systems of patients with 
hepatic disease has been impossible without the 
use of portal venous angiography. Radioactive 
Krypton and Cardio-green dye solutions were 
injected into the splenic pulp of dogs with surgi- 
cally produced portal-systemic venous shunts. 
Dye-dilution curves were recorded continuously 
from the right atrium and femoral artery, and 
simultaneous KR®* curves were recorded from 
the airway. 

A total of 143 dye curves and 135 Kr® 
curves were obtained from 9 dogs. With patent 
shunts the mean appearance time for Kr®® was 
5.6 seconds. When the shunts were occluded, 
the mean appearance time was 35.7 seconds. 
When Cardio-green curves were obtained from 
the femoral artery with open shunts, the mean 
appearance time was 8.7 seconds; this increased 
to 20.7 seconds when the shunts were occluded. 
Oceluding the shunts increased the mean ap- 
pearance time of dye in the right atrium by 6.1 
seconds but increased the appearance time of 
Kr*5 in the airway by 30.1 seconds. The diffusion 
of Kr*5 out of the hepatic capillary bed is appar- 
ently responsible for this longer delay in its 
appearance. The presence of portal-systemic 
venous shunts could therefore be detected most 






accurately by means of Kr®° curves. Observations 
in 4 patients indicate that these technics will 
be helpful in the diagnosis of varices and may 
permit the detection of the patency of a porta- 
caval shunt in the presence of esophageal varices. 


The Effects of Intravenous Calcium in 
Cirrhosis of the Liver 


By Alberto Mazzoleni, David H. Spodick and 
Robert S. Morrison. Medical Service, Lemuel 
Shattuck Hospital, Boston; Harvard Medical 
School; and Tufts University School of Medi- 
cine. 


Patients with liver disease tend to have 
prolongation of electrical systole (QT interval). 
Since some of these patients have additional 
electrocardiogtaphic criteria suggestive of hypo- 
calcemia (independent ST elongation), which 
is reversible by intravenous calcium administra- 
tion, an abnormal calcium metabolism in liver 
disorders has been inferred. Previously, calcium 
has been demonstrated to affect sodium transport 
across the myocardial cell membrane and to 
change the renal excretion of sodium. 

The present study was designed to evaluate 
such changes in patients with cirrhosis of the 
liver. Eighteen patients without a significant 
decrease in total serum calcium were given an 
infusion of 50 ml. of 10% calcium gluconate (450 
mg. calcium) over 20 minutes. Determinations 
of serum and urinary sodium, potassium, chloride, 
calcium and creatinine were made before and 
after infusion. Urine flow rose 2.2 + 1.0 cc./min. 
(1 S.E.) (P < .05). Mean sodium excretion rose 
from under 5 »Eq./min. to 98 Eq. (increase of 
94 + 42, P < .05). Mean potassium excretion 
rose 63 + 13 ywEq./min. (P < .001), while 
chloride excretion increased by 66 + 20 p»Eq./ 
min. (P < .01). Creatinine clearance rose 14 + 
11 cc./min. (not significant). All values returned 
to pre-infusion levels in less than 4 hours. 

The initial QTc was prolonged (0.44) in 
all but 3 cases, averaging 0.46, and fell by 0.02 
+ 0.005 sec. (P < .001). In 2 cases showing 
the “hypocalcemic” phenomenon, the elongated 
ST segments visibly shortened on calcium ad- 
ministration. 

Two abnormalities in liver disease, salt and 
water retention and prolongation of electrical 
systole, were temporarily altered by the intra- 
venous administration of calcium gluconate. 
These findings could support the hypothesis that 
there is an effective hypocalcemia at the cell 
membrane in liver disease. 
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Acute Massive Necrosis of the Liver 
Occurring in Laennec’s Cirrhosis 


By Julius Wenger, Daniel R. Turner and Joseph 
Mendeloff. V. A. Hospital, and Emory Univer- 
sity School of Medicine, Atlanta, Ga. 


Although “hepatic coma” is a common cause 
of death in Laennec’s cirrhosis, the microscopic 
findings at post mortem do not fulfill the criteria 
of acute massive necrosis of the liver. Despite 
the frequency with which such patients have 
been transfused with blood, there are few re- 
ports of superimposed viral hepatitis in this 
disease. 

In a known alcoholic, aged 55, blood trans- 
fusions were administered for massive hema- 
temesis. A moderate degree of portal cirrhosis 
with good morphologic integrity of parenchymal 
cells was confirmed by needle biopsy of the 
liver. Esophagoscopy confirmed the presence of 
esophageal varices. While awaiting elective 
porto-caval shunt, the patient was under hospital 
observation, consumed a good diet and abstained 
from alcohol. One hundred and ten days follow- 
ing blood transfusions, he became severely 
jaundiced, lapsed into coma and died in the 
subsequent 7 days. At autopsy, there was acute 
massive necrosis of the liver morphologically 


compatible with homologous serum hepatitis. 
This was superimposed upon the pre-existing 
portal cirrhosis. 

If 2 separate etiologic factors exist in this 
case, their documented coexistence would appear 
to be very rare. 


Some Effects of 17-Spirolactosteroids on the 
Edema of Cirrhosis, with Observations on a 
New Spirociactone Derivative 


By Clarence L. Gantt and J. M. Dyniewicz. Divi- 
sion of Endocinology of Medicine, Department 
of Medicine, University of Illinois, College of 
Medicine, Chicago. 

The diuretic activity of two 17-spirolacto- 
steroids, SC-8109 [3-(3-oxo-178-hydroxy-19-nor- 
4-androsten-17a-yl) propionic acid lactone] and 
SC-9420 [3-(3-oxo-7a-acetylthio-178-hydroxy-4- 
androsten-17a-yl)-propionic acid lactone] was 
studied in patients with edema and ascites due 
to cirrhosis who did not respond to other diuret- 
ics. The patients were maintained on a 10 mEq. 
sodium diet without restriction of fluids, and 
urinary Na, K, creatinine, pH, and titratable 
acidity were measured. 


A. significant diuresis of sodium and water 
was observed with each of these agents in 4 of 
5 patients. The patients who responded had an 
increase in urine pH and a decrease in urine 
titratable acidity. Potassium excretion was un- 
changed or diminished. 

SC-9420 given orally was approximately 
2.5 times as potent as orally administered SC- 
8109 and as potent as SC-8109 given subcutane- 
ously. (Average effective dosage: SC-8109, 1,000 
mg./d orally and 400 mg./d subcutaneously; SC- 
9420, 400 mg./d orally.) 

Both spirolactones had a synergistic effect 
on sodium and water excretion when given in 
combination with chlorothiazide, but there did 
not appear to be synergism with acetazolamide 
or aminoisometradine. Both compounds appeared 
to diminish the kaluretic effect of chlorothiazide. 

Urinary 17-hydroxy corticosteroids were not 
depressed when these were measured after 4 days 
of continuous administration of SC-9420. 

Reports in the literature suggest that the 
17-spirolactosteroids antagonize the effects of 
aldosterone on the renal tubule. The markedly 
synergistic effect on Na and water excretion and 
the apparent decrease in K excretion observed 
when the 17-spirolactosteroids were given in 
combination with chlorothiazide are compatible 
with this concept and suggest that the compounds 
compete with aldosterone at a distal tubular site. 


An Histopathologic Study of Small Intestinal 
Mucosa in Nutritional Liver Disease of Humans 


By Victor W. Groisser, Maurice Vautrin-Gar- 
dinier and Renee Ultman. Departments of 
Medicine and Pathology, Seton Hall College 
of Medicine and Jersey City Medical Center. 


Sixty biopsy specimens of duodenal and 
jejunal mucosa were obtained by means of the 
Shiner and Crosby biopsy capsules from 25 pa- 
tients with nutritional liver disease. Histologic 
sections of the small intestinal mucosa were 
correlated with the severity of the hepatic disease 
and compared to trans-oral biopsies from normal 
subjects. Liver biopsies were performed in 23 
patients. Portal pressures were assessed in 18. 
patients by hepatic vein catheterization. Twelve 
of the patients had severe cirrhosis, with ascites 
and portal hypertension, and 13 patients had 
mild nutritional liver disease. 

In 13 patients with liver disease, the in- 
testinal mucosa appeared normal. In 12 patients, 
changes in the mucosa were observed. These 
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consisted of increase of lymphocytes in the 
lamina propria (1 patient), mild to marked vari- 
ation in the size and shape of the villi (11 pa- 
tients), and increase in size of lacteals and lym- 

tic channels in scattered areas of the mucosa 
(6 patients). All patients, including normal con- 
trols, demonstrated varying degrees of vascular 
congestion throughout the mucosa and looseness 
of the stroma in the villi. 

There was no apparent correlation between 
the presence of the mucosal alterations and the 
severity of the liver disease, except for the 
instances of lacteal and lymphatic distension. 
These occurred in 6 of the patients with severe 
cirrhosis and ascites, all of whom had wedged 
hepatic vein pressures above 30 mm. Hg. Five 
of the cirrhotics, with equally marked portal 
hypertension and ascites, did not manifest these 
findings. 


Diagnosis of Distal Common Bile Duct 
Obstruction with Radioiodinated Rose Bengal 


By Robert A. Nordyke. Radioisotope Service, 
y. A. Center, Los Angeles, and Department 
of Medicine, University of California Medical 
Center, Los Angeles. 


A method for localizing obstruction of the 
distal common bile duct (CBD) has been de- 
vised, making use of the biliary tract response 
to fat food in conjunction with external body 
radioactivity monitoring. 














Phenol Precipitation for Determination 
of Malignancy 


By Barbara J. Johnston. Department of Medicine, 
New York University Post-Graduate Medical 
School, New York, N. Y. 


This is a preliminary report on a new method 
for the detection of malignancy. The method is 
based on the well-known fact that phenol solu- 
tion will precipitate protein from serum. 

In a 2-year period, 2600 tests have been 
completed, to date. They have been done on 
normals, patients with malignancies, and patients 
with other pathologic states. 

The patient’s serum is incubated, refriger- 
ated, and then dropped into 6 different Phenol- 
glycerine mixtures. Positive and negative results 
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One hundred yc. 151 rose bengal was ad- 
ministered intravenously to fasting subjects. 
Twelve hours later a mechanical “scan” was 
made of the gall bladder (GB) area demonstrat- 
ing localized GB radioactivity. A wide-angle 
scintillation probe was then placed vertically 
over the GB and another over the mid-abdomen 
below the liver, after which milk was given and 
serial counting rates obtained. 

In normal subjects, milk ingestion caused a 
rapid increase in radioactivity appearing be- 
neath the abdominal probe and a decrease be- 
neath the GB probe. A subsequent scan dem- 
onstrated the presence.of dye activity in the 
intestine. On the other hand when morphine 
grs. 1/6 was given after GB visualization, pro- 
ducing a functional obstruction at the sphincter 
of Oddi, no change in radioactivity occurred 
beneath the abdominal or GB probes and no 
radioactivity appeared in the intestine. 

This technic was then applied to jaundiced 
patients. Those having intrahepatic lesions (viral 
hepatitis, chlorpromazine jaundice) responded 
similarly to normal subjects, whereas patients 
with distal CBD obstruction responded similarly 
to the subjects given morphine. Localization of 
obstruction to the distal CBD requires that either 
(a) the GB radioactivity is visualized, or (b) 
dye activity increases in the abdomen after fat 
food stimulation. In 12 jaundiced patients in 
whom these criteria were met, a correct diagnosis 
was made in each. 











are easily determined. The end-point is easily 
recognized. Analysis of the results reveal 94% 
accuracy, 5% false positive and 1% false negative. 

It is believed that by refinement of technics 
these results can be improved. At present there 
is not an adequate explanation for this phe- 
nomenom. 


The Preparation, Kinetics and Diagnostic Im- 
plications of Anti-Lactic Dehydrogenase 
Gamma Globulin 


By Kenneth F. Gregory and Felix Wréblewski. 
Department of Microbiology, Ontario Agri- 
cultural College, Guelph, Canada, and Divi- 
sion of Clinical Investigation, Sloan-Kettering 
Institute for Cancer Research, New York. 
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Lactic dehydrogenase (LD) is postulated 
to be of greater significance to cancer cells than 
to normal cells since (1) the blood sera of hu- 
mans and experimental animals with leukemia 
and other malignant neoplasia often show specifi- 
cally elevated levels of LD, and (2) lactic 
dehydrogenase is the only enzyme known to be 
involved in the high aerobic glycolysis charac- 
teristic of cancer cells that is not also concerned 
in normal respiration. Antibody produced in 
chickens against LD purified from rabbit muscle 
has been studied with a view to selectively in- 
hibiting this enzyme in vivo. In vitro studies 
showed that high concentrations of this antibody 
(anti-LD) gave LD inhibition levels approach- 
ing 100%. The inhibition was noncompetitive 
with pyruvate as substrate, independent of tem- 
perature and not affected by the presence of rabbit 
serum proteins at concentrations tested (up to 
29.6% serum in the reaction mixture). Lactic 
dehydrogenase supplied by the serum, however, 
was inhibited less than LD from muscle. Two 
serologically distinct LDs were identified in 
rabbit serum. One type was found to comprise 
all or nearly all the LD in rabbit muscle. The 
other type was found to comprise nearly all the 
LD in rabbit erythrocytes. The 2 LDs are 
electrophoretically distinct and have widely dif- 
ferent pH optima, substrate concentration optima 
and Michaelis constants. A simple, rapid method 
of assaying each of these 2 LDs in a mixture 
has been devised based on relative reaction rates 
at the optimum conditions for the muscle-type 
LD (pH 7.0 and 0.00084 M sodium pyruvate) 
and for the erythrocyte-type LD (pH 8.0 and 


0.00020 M sodium pyruvate). During the growth 
of a malignant rabbit tumor, the increase in 
serum LD activity is primarily that of the 
muscle-type LD. 


Serum Enzyme Activity as an Independent 
Parameter for Screening Antitumor Compounds 


By Vernon Riley and Felix Wréblewski. Divisions 
of Experimental Chemotherapy and Clinical 
Investigation, Sloan-Kettering Institute for 
Cancer Research, New York. 


Lactic dehydrogenase activity (LD) in- 
creases in fluids bathing various cell lines in 
tissue culture and in plasma of animals with 
transplanted tumors and of humans with malig. 
nant neoplasia. The serial assay of this enzyme 
activity in the blood plasma of mice during the 
course of growth of transplanted malignant 
neoplasia reveals that an impressive correlation 
exists between the increasing tumor mass and 
the LD activity in the peripheral blood plasma. 
This enzyme activity was also used as an in- 
dependent parameter to follow tumor damage, 
inhibition and regression during the treatment of 
this neoplasm with an experimental chemothera- 
peutic compound. The LD plasma _ values 
responded to the treatment of established tumors 
and reflected tumor inhibition and regression 
prior to visible or measurable changes in the 
tumor mass. These enzyme methods serve as 
additional indices in the screening of antitumor 
compounds and of extending the understanding 
of tumor-host enzyme relationships. 


NERVOUS SYSTEM AND MUSCLE 


The Relative Roles of Nervous and Connective 
Tissue Elements in the Formation of the 
Myelin Sheath 


By Sven G. Eliasson and Ann H. Hughes. De- 
partment of Internal Medicine, University of 
Texas Southwestern Medical School, Dallas, 


It was the purpose of this investigation to 


explore the relative roles of nervous and connec- 
tive tissue elements in the formation of the myelin 
sheath and in the synthesis of cholesterol and 
fatty acid in peripheral nerve. There is histologic 
and embryologic evidence that the deposition of 


myelin may be in part a function of the Schwann 
cells. We have attempted to establish the bio- 
chemical roles of both Schwann cells and nerve 
axons in the formation of the myelin sheath. 
Sciatic nerve segments were removed from cats 
and gently homogenized in Krebs’ buffer. This 
resulted in 2 discreet fractions and homogenate 
devoid of desoxyribonucleic acid, indicating that 
it contains myelin and nerve fibers but no im- 
tact cells and a sheath fraction composed of 
connective tissue and Schwann cells. Both intact 
and homogenized nerves were incubated with 
acetate C!4, Cholesterol and fatty acid were 
isolated from the material and acetate C!* com 
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tent of each fraction analyzed in a liquid scintilla- 
tion counter. 

It was found that the sheath incorporates a 
significantly higher amount of acetate into 
cholesterol than does the nerve axon. Conversely, 
the fatty acid synthesis is found to be significantly 
higher in the nerve axon than in the sheath. The 
fatty acid synthesis was further found to occur 
in the mitochondrial layer of the homogenate. 

The findings stress the fact that myelination 
is dependent upon both sheath elements and 
nerve fibers. It may be assumed that demyelina- 
tion may be a consequence of derangement of 
lipid synthesis in either the Schwann cells or 
in the nerve fibers. 


Asterixis in Non-Hepatic Disorders 


By Harold O. Conn. V. A. Hospital, West Haven, 
and Department of Medicine, Yale University 
School of Medicine, New Haven, Conn. 


Asterixis, which is more commonly known 
as the flapping tremor or the “liver flap,” has 
been regarded as characteristic of impending 
hepatic coma. Recently this neurologic phenom- 
enon has been observed commonly in patients 
with severe pulmonary insufficiency. Isolated in- 
stances of asterixis have been reported in uremia, 
hypokalemia, malabsorptive gastrointestinal dis- 
ease and bromism. The cause of this neurologic 
abnormality is unknown. This investigation was 
undertaken to seek biochemical abnormalities 
common to patients exhibiting asterixis. Stand- 
ard technics were utilized for these determina- 
tions. 

Asterixis was observed in 5 patients with 
liver disease and in 12 patients with severe non- 
hepatic disorders, including CO, narcosis, bron- 
chogenic carcinoma, arteriosclerosis, uremia and 
drug-induced organic brain disorders. These 
patients, who were lethargic, confused and dis- 
oriented, sometimes showed other neurologic 
signs, including extensor plantar reflexes, ataxia, 
dysdiadokokinesis and muscle fasciculations. 

Arterial O, saturation was usually abnormal- 
ly low, but arterial pH. varied from 7.22 to 
749. Serum electrolytes, which included CO,, 
Cl, Na, K, Mg and Ca, showed no consistent 
abnormality. BUN was normal or minimally 
elevated in all except the uremic patient. Hypo- 
glycemia was not present. Blood ammonia levels 
were usually normal, but small elevations oc- 
curred in a few patients. EEG’s were character- 
ized by diffuse nonspecific, high-voltage slow 
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waves, except for several abnormally fast patterns. 

Asterixis is a nonspecific phenomenon which 
can be elicited in a variety of pre-comatose states. 
Although hypoxia was the most common ab- 
normality observed, many factors which impair 
brain metabolism appear capable of giving rise 
to this neurologic sign. 


Alterations in Neuromuscular Excitability of 
Myotonic Muscle in Intact Human Subjects 


By Daniel S. Feldman, Shaul Feldman and Irving 
H. Wagman. Department of Neurology, Mount 
Sinai Hospital, New York. 


Action potential responses of normal and 
myotonic muscle in intact human subjects were 
studied in order to evaluate excitability charac- 
teristics. Paired square wave stimuli were applied 
to a peripheral nerve, and appropriate muscle 
action potentials were recorded. Separation be- 
tween the Ist (conditioning) stimulus, always 
supramaximal, and the 2nd (test) stimulus was 
varied; the height of each test response was 
compared to its height when elicited by a single 
stimulus. 

In normal subjects, when both conditioning 
and test stimuli were supramaximal, a period 
of absolute and relative refractoriness was fol- 
lowed by a period of enhanced test response 
(facilitation). With inframaximal test stimuli, 
facilitation of the test response was also present 
and was in turn followed by a period of reduced 
potential magnitude (inhibition). Due to the 
time relations, facilitation can only be due to 
peripheral mechanisms. Inhibition may be due 
to either peripheral or central mechanisms. 

Myotonic muscles studied failed to show 
the early facilitation of the response to a maxi- 
mal or supramaximal test stimulus. Delayed, pro- 
longed small facilitation was present. Inframaxi- 
mal test stimuli showed facilitated early 
responses; the late inhibition phase seen in 
normals was present. 

These findings suggest: (1) In myotonia, all 
muscle fibers of the motor unit react maximally 
to maximal nerve stimulation, as compared with 
the normal which requires some type of facilita- 
tion for all elements of the motor unit to fire. 
(2) Normal junctional facilitation is present 
with inframaximal test stimuli. Processes involved 
in the transfer of the impulse from nerve to 
muscle may be intact. (3) Myotonia does not 
affect the late inhibition. 
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Defect in Muscle Phosphorylase: A Newly 
Defined Human Disease 


By Carl M. Pearson, David G. Rimer and W. F. 
N. M. Mommeaerts. Department of Medicine, 
University of California at Los Angeles. 


Detailed functional and metabolic studies 
have been conducted on a 19-year-old male who 
had a life-long history of progressive weakness 
upon usage of exercised muscles and severe 
cramps if exertion was intense or prolonged. 
There was no muscular wasting, and strength 
during initial exercise was normal. The family 
history was negative. 

Basal serum lactic and pyruvic acid levels 
were normal. There was no rise following tread- 
mill exercise, in contrast to a transitory but 
significant rise in controls. Anaerobic exercise 
of the forearm muscles was poorly maintained, 
and no lactic or pyruvic acid elevation was noted 
in the venous return from the arm in contrast 
to a four-fold increase in controls. 


In the basal state, treadmill exercise at 4 
mph (10% incline) was limited at 4 min. Im. 
provement in treadmill exercise tolerance was 
marked, following continous intravenous infu- 
sion of glucose, fructose or lactate, but there was 
no effect from galactose, glycerol or fat emulsions, 

Biochemical and histochemical analyses of 
thigh muscle revealed a four-fold increase in 
stored glycogen in the muscle and no reliably 
detectable phosphorylase. Glycolysis in a tissue 
homogenate, as indicated by lactate acid pro- 
duction, was markedly reduced. It was raised to 
near normal intensity by the addition of glucose- 
1-phosphate. 

To explain the accumulation of glycogen 
in the absence of detectable phosphorylase, it is 
postulated that a trace of phosphorylase a exists 
in the muscle, but the usual activation of phos- 
phorylase b to a, with subsequent glycogenolysis, 
is deficient in this case. It would be possible to 
classify this disorder as another form of glycogen 
storage disease. 


PHARMACOLOGY 


Studies of Salicylate Intoxication in Dogs 


By Charles H. Crump and Herschel V. Mur- 
daugh, Jr. Departments of Medicine, Medical 
College of Alabama and V. A. Hospital, Birm- 
ingham, Ala. 


Nine dogs were studied to observe the pul- 
monary and renal response to salicylate intoxica- 
tion. Sodium salicylate was administered intra- 
venously, and arterial pH, P,CO2, CO, content, 
serum electrolytes, urinary pH and urinary elec- 
trolyte excretion were determined. 

Four stages of response were observed. In 
the acute stage, urine pH became alkaline but 
promptly returned to lower pH. This response 
occurred within 3 to 10 minute with large 
dosage. The intermediate stage was marked by 
intense hyperventilation, increase in arterial 
blood pH, and decrease P,CO, and CO, content, 
despite increased CO, production. Changes in 
serum K concentration were not consistent. Uri- 
nary flow increased and the concentration of K 
in the urine increased. Urinary pH was acid in 
contrast to the increased blood pH. This change 
in urinary pH was independent of the serum 
K concentration. During this period the dogs 
became febrile. In the late stage of intoxication 


the arterial blood pH decreased but remained 
alkalotic. Urinary pH became alkaline. Hyper- 
ventilation, decreased P,CO,, falling CO, con- 
tent and fever continued. During the terminal 
stage, blood pH and urinary pH became acid. 
The dogs developed pulmonary edema, cyanosis 
and ventricular arrhythmias before death. Rigor 
mortis occurred within 15 minutes after death. 

The respiratory alkalosis of the intermediate 
stage is pronounced, yet may be accompanied 
by an acid urine that is not dependent on serum 
K concentration. The mechanism of this aciduria 
is unknown. 


The Dialysis of Mercury and 
Mercury-BAL Complex 


By John F. Maher and George E. Schreiner. De- 
partment of Medicine and Renal Laboratory, 
Georgetown University School of Medicine. 


Clinical observations from this laboratory, 
indicating a more benign course in patients with 
bichloride of mercury poisoning dialyzed after 
administration of BAL, led to the present study 
of the dialysance of the BAL-Hg complex using 
Hg, 

When Hg? is added to whole blood, only 
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0.1% of the radioactivity is nonprotein bound. 
The addition of BAL increases the nonprotein- 
bound fraction to 4.0%. Whole blood or plasma 
reservoirs, tagged with isotopic mercury, do not 
yield significant recoveries in the bath solution. 
When BAL is added to the reservoir, 7 to 11% 
of the total dose is recovered in the bath. Re- 
covery always exceeds the total nonprotein-bound 
counts, suggesting access to a movable equil- 
ibrium. Dialysis bath increments plateau after 
30 to 60 minutes, but secondary rises occur upon 
addition of more BAL. 

Because of the small arteriovenous differ- 
ences encountered with the use of protein-con- 
taining reservoirs, dialysance of the BAL-Hg?® 
complex was also studied in an aqueous system. 
A flat dialysance-flow rate curve is inscribed with 
38 ml./min. dialysance at 250 ml./min. flow. 
Plasma dialysance would be substantially less. 

The data suggest the futility of attempting 
to dialyze mercury without prior coupling. 
Small removal rates may be obtained by com- 
bining rapidly instituted dialysis with repeated 
administration of BAL. Extremely prolonged 
dialysis at modest flow rates would seem to be 
the most practical procedure in severely poisoned 
patients. 





























The Dialysance of Ethanol and Methanol: A 
Proposed Method for the Treatment of Mas- 
sive Intoxication by Ethyl or Methyl Alcohol 








By Julien Marc-Aurele and George E. Schreiner. 
Department of Medicine and Renal Labora- 
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tory, Georgetown University School of Medi- 
cine. 

Previous studies from this laboratory have 
cited a time-dose-cytotoxic relationship and a 
high dialysance as important theoretical criteria 
for the selection of dialysable poisons. Small 
molecular size, high solubility, clinical correla- 
tion with blood level and a primary distribution 
in the body’s fluid phase would suggest ethanol 
and methanol as “ideal” dialyzable toxins. Since 
methanol poisoning offers a time lag for the 
production of its lethal metabolite, early dialysis 
would seem particularly advantageous. 

The dialysance of ethanol on the twin-coil 
artificial kidney was studied using an 18 L. in 
vitro reservoir. Ethanol was analyzed according 
to the method of Kingsley (J. Lab. & Clin. Med. 
35:294, 1950). Although plasma was used in 
most experiments, no significant deviation could 
be detected from aqueous systems. Dialysance/ 
flow rate ratios (D/a) have been determined in 
21 experiments over a selected range of flow 
rates from 55 to 507 ml./min. Mean D/a was 
0.47. Dialysance was 80 ml./min. at 100 ml./min. 
blood flow, and 140 ml. at 250 ml./min. flow 
rate. Highest dialysance measured was 160 ml./ 
min. This is close to the dialysance of urea. Ex- 
periments with methanol suggest a similarly high 
dialysance and the feasibility of rapidly lower- 
ing blood levels in 6 hours. These experiments 
provide a rational basis for the use of hemo- 
dialysis in massive ethanol and early methanol 
intoxication which are major clinical causes of 
personal and epidemic poisoning. 







Trans-Spinous Cavography 





By Robert Schobinger. Surgical Service, V. A. 
Hospital, Bronx, N. Y., and Albert Einstein 
College of Medicine, New York, N. Y. 







The principal methods for the opacification 
of the inferior vena cava consist of the percu- 
taneous puncture of the femoral vein, retrograde 
catheterization of the inferior vena cava via 
the saphenous or femoral veins and right trans- 
lumbar cavography (Gansau). All these methods 
employ, in some form, direct venous punctures 
with their inherent technical difficulties and 
potential dangers, such as extravasation of con- 
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trast medium, injury to the punctured vein or 
neighboring structures, hemorrhage and _ local 
thrombosis. Furthermore, the peripheral routes 
may not be practical in patients with pronounced 
edema. 

The following simple technic, yielding con- 
sistently satisfactory cavograms, has been de- 
veloped. The patient assumes, on a conventional 
x-ray table, a position similar to that employed 
for a spinal tap in the lateral position, except 
that his arms are elevated. With the patient 
adequately sedated (Demerol and Seconal), a 
16-gauge bone marrow needle is, under 2% 
local anesthesia, introduced into the medullary 
cavity of one of the lumbosacral spinous pro- 
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cesses. Bone marrow is aspirated to verify the 
proper positioning of the needle, and the marrow 
cavity is anesthetized with 2 to 3 cc. of 2% 
Procaine. Twenty cc. of 50% Hypaque are rapidly 
injected (5 seconds) and one roentgenogram 
exposed while the last 2 to 3 cc. are injected. No 
special after care is required, and the examina- 
tion may be performed on an out-patient basis. 


In view of its simplicity, this method has 
been employed by the author more frequently 
than the usual indications for cavography would 
call for, resulting in the detection of abnormalities 
of the caval pattern due to retroperitoneal tumors, 
liver metastases, aortic aneurysms, periphlebitis, 
ascites, etc., thus demonstrating often unsus- 
pected morbid conditions. 


RESEARCH METHODS 


The Use of Electronic Computers 
in Medical Research 


By L. W. Staugas, Lucien B. Guze and M. L. 
Pearce. System Development Corporation, 
Santa Monica, Calif., and V. A. Center and 
U.C.L.A. Medical Center, Los Angeles. 


There are many problems in medical re- 
search where large quantities of data and com- 
plicated interrelationships make the use of high- 
speed data processing and computer technics 
highly desirable. Any data which can be pre- 
sented in categorical or quantitative form may 
be subject to this kind of machine processing. 
In some instances the output of equipment such 
as EEG and ECG can be put directly into com- 
puters. More commonly, data from case histories, 
physical examinations and laboratory procedures 
are transferred to punch cards prior to machine 
analysis. 

The steps involved in translating material 


into forms suitable for data processing include: 
(1) establishing hypotheses to be tested; (2) 
evaluating the types of analytical procedures 
necessary to test the hypotheses; (3) devising 
suitable codes for translating the crude data 
onto punch cards for processing by the machines, 

Machines are available for the following 
analyses: (1) counts and frequency distribution; 
(2) mathematical computations, such as (a) 
correlational analysis, (b) linear and non-linear 
multiple regression analysis, (c) multiple dis- 
criminant function analysis, and (d) periodic 
analysis, including Fourier analysis, spectral 
analysis, autocorrelation, etc. 

Several of the above technics were employed 
in an analysis of 86 cases of bacterial endocardi- 
tis. The object of the study was to determine 
what factors affected the ultimate prognosis in 
this disease. The program of analysis included 
a simple combinatorial analysis, an hypothesis- 
testing phase and an hypothesis-seeking phase. 
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The Collagen and Elastin Content of 
Human Lungs 


By John A. Pierce and Joe B. Hocott. Department 
of Medicine, University of Arkansas Medical 
Center, Little Rock, Ark. 


The structure of the lungs during life de- 
pends on connective tissue fibers. The purpose 
of this study was to correlate changes in the 
fibrous proteins of the lungs with age. 

Collagen and elastin were measured by a 
modification of the Lowry method. It was estab- 
lished that the measured material was elastin by 
determining nitrogen with a semi-micro Kjeldahl 
method, elastin solubilization with elastase and 
hydroxyproline content. Analyses were performed 


on the right middle lobe of 48 subjects. None 
of these subjects had evidence of primary pul- 
monary disease either clinically or at autopsy. 
Their ages ranged from 2 to 80 years. 

Whether expressed in grams or as per cent, 
right middle lobe collagen was constant with 
advancing age, while elastin was observed to 
increase significantly. The mean elastin on a 
dry basis was 5.1% in 16 subjects between 40 
and 59 years, and 6.9% in 18 subjects between 
60 and 80 years. There was a significantly higher 
percentage of elastin in the lobes obtained from 
women as compared to men. The mean ratios 
of collagen to elastin were 2.7 and 1.9, respec- 
tively, for the 40 to 59 and the 60 to 80 year 
groups. These figures are independent of such 
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variables as edema fluid and sample size. They 
were not different between the sexes. 

These findings are of interest in view of the 
changes which have been described in the elastin 
properties of the lungs in the aged. Whether any 
relationship will be found between these results 
and the results of physiologic studies remains to 
be determined. 








Clinical Application of a Simple Measurement 
of “Alveolar” Carbon Dioxide 






By Myron Stein and Charlotte R. Colp. Depart- 
ment of Medicine, Harvard Medical School; 
Medical Research Department, Yamins Re- 
search Laboratory; and Medical Service, Beth 
Israel Hospital, Boston. 









A rapid technic for the bedside measure- 
ment of “alveolar” carbon dioxide (P,CO.) has 
recently been described (Ravin, H. A. and Stein, 
M.: New England J. Med. 254:811, 1958). The 
technic has been applied to subjects with normal 
and abnormal alveolar ventilation and compared 
to concurrent measurement of the arterial carbon 
dioxide tension (PaCO,.). P,CO. was measured 
in (1) an end-expired sample and (2) after 
rebreathing a mixture of carbon dioxide and 
oxygen for 40 seconds. 

Measurements of P,CO, were made by re- 
breathing and by end expiration in 6 eucapneic 
subjects, 5 hypercapneic and 4 with hyperventi- 
lation. Arterial blood was then withdrawn and 
the “alveolar” studies were repeated. Six mm. 
Hg was subtracted from the rebreathing result 
to obtain “alveolar” carbon dioxide tension. 

The results in the 6 eucapneic subjects 
were: PaCO,, 39.5 + 2.8 mm. Hg; P,CO, (end- 
expired, 39.6 + 2.7 mm. Hg; and P,CO, (re- 
breathing), 38.8 + 2.9 mm. Hg. In the subjects 
with carbon dioxide retention, PaCO., 53.8 + 
6.3 mm. Hg; P,CO, (end-expired), 53.6 + 6.9 
mm, Hg; and P,CO, (rebreathing), 55.7 + 7.2 
mm. Hg. Results in the hypocapneic subjects 
were PaCO., 33 + 3.5 mm. Hg; P,CO, (re- 
breathing), 31 + 2.7 mm. Hg. The average dif- 
ference between the PaCO, and P,CO, (end- 
expired) was. 2.0 mm. Hg., and PaCO, and 
P,CO, (rebreathing), 1.8 mm. Hg. During the 
rebreathing experiments, plateau levels of carbon 
dioxide tension were observed in some individuals 
for 75 seconds. 

In summary, the measurement of “alveolar” 
carbon dioxide tension by a new method has 
been compared to concurrent measurement of 
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arterial carbon dioxide tension. The results have 
indicated that the method is accurate for the de- 
tection of hypercapneic and hypocapneic states. 


The Role of Carbon Dioxide in the Regulation 
of Pulmonary Hemodynamics 


By Felice Manfredi, Herbert O. Sieker and Re- 
gina Frayser. Duke University Medical Center, 
Durham, N. C. 


It is recognized that alteration of alveolar 
oxygen tension affects the pulmonary circulation, 
but the action of carbon dioxide is less well 
defined. This study was designed to investigate 
the manner in which these gases regulate pul- 
monary hemodynamics. 

In observations on 30 dogs, a lung lobe was 
isolated so that it could be ventilated and per- 
fused under constant conditions independent of 
the remaining lung. Carbon dioxide and oxygen 
tension were varied as desired in the alveoli and 
in arterial or venous blood of that lobe. Pressures 
and gases were measured in conventional fashion 
on the arterial and venous sides of the isolated 
lobe circulation; small vessels were viewed di- 
rectly with a capillariscope. 

Ventilation of the isolated lobe with 10% 
carbon dioxide in air increased alveolar and 
venous pCQ., decreasing the arterial-venous 
pCO, difference by 63%. Mean arterial pressure 
increased from control of 16 mm. Hg to 22 mm. 
Hg, and calculated vascular resistance increased 
50%. Small pulmonary vessels showed a decrease 
in caliber on direct visualization. Decreasing the 
arterial-venous oxygen difference in the lobe pro- 
duced an increased arterial pressure and calcu- 
lated vascular resistance. Perfusion of the lobe 
with hypoxemic, hypercapnic or hypocapnic 
blood did not alter hemodynamics if a wide 
arterial-venous gradient for oxygen or carbon 
dioxide was maintained. 

The results indicate that a decrease in pul- 
monary arterial-venous difference for carbon di- 
oxide or oxygen initiates locally an increase in 
pulmonary vascular resistance and pressure. In 
this way, alteration of alveolar carbon dioxide, 
as well as oxygen change, is responsible for 
shunting blood to better ventilated lung when- 
ever segmental ventilation is insufficient. In gen- 
eralized hypoventilation, this may contribute to 
pulmonary hypertension and right ventricular 
failure. 


The Effect of Respiratory Tract Obstruction on 
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the Ventilatory Response to Inhaled Carbon 
Dioxide in the Normal Subject 


By Philip Samet, Eugene M. Fierer and William 
H. Bernstein. Cardio-Pulmonary Laboratory, 
Mt. Sinai Hospital, Miami Beach, Fla., and 
Section of Cardiology, Department of Medi- 
cine, University of Miami School of Medicine, 
Coral Gables, Fla. 


Potential modification of the respiratory re- 
sponse to inhaled carbon dioxide in normal sub- 
jects has been studied by interposition of 2 
grades of inspiratory and expiratory tract obstruc- 
tion. This obstruction was placed between the 
mouthpiece and respiratory valve and consisted 
of a No. 1 rubber stopper with a hole drilled 
in the middle. The hole was either 6 or 7.5 mm. 
in diameter. 

In 9 subjects measurements of alveolar 
ventilation, respiratory rate, oxygen consumption, 
respiratory quotient, and arterial blood pH, car- 
bon dioxide tension and oxygen saturation were 
made during inhalation of compressed air, and 
3 and 5% CO, in compressed air, before and 
after interposition of both grades of obstruction. 
Control observations were made on 2 separate 
occasions and showed little or no variation. The 
control maximum breathing capacities averaged 
112% of the predicted levels. The corresponding 
levels in the period of 6 and 7.5 mm. obstruc- 
tions were 24% and 33%, respectively. 

Despite the similarity of the effect on maxi- 
mum breathing capacity, the ventilatory and 
gas exchange effects of these 2 levels of obstruc- 
tion varied considerably. The 7.5 mm. obstruc- 
tion caused no decrement in alveolar ventilation 
during inhalation of compressed air and 3 and 
5% CO, in air. Oxygen consumption was un- 
changed during compressed air inhalation but 
increased during 3 and 5% CO, inhalation after 
insertion of the 7.5 mm. obstruction. Arterial 
blood pH and carbon dioxide tension showed 
only minimal changes. The 6 mm. obstruction 
resulted in decrements in alveolar ventilation 
during 3 and 5% CO, inhalation, together with 
consistent increases in arterial carbon dioxide 
tension and consistent decreases in arterial blood 
pH. 


Effects of a Buffer Amine on Acute Hypercapnia 


By G. G. Nahas. Walter Reed Army Institute 
of Research, Walter Reed Army Medical Cen- 
ter, Washington, D. C. 


Hypercapnia was induced in dogs by 
“apneic oxygenation,” a condition of ventilatory 
arrest induced with succinylcholine (following 
1 hour of ventilation with 100% O,) and during 
which the trachea is connected to a reservoir 
of pure O,. The depressant effect of CO, ac- 
cumulation on the circulation is shown by brady- 
cardia, and cerebral vasodilatation accompanied 
by a 300% rise in intracranial pressure. This de- 
pressant effect is counteracted by a stimulation 
of the sympatho-adrenal system demonstrated 
by hypertension, anuria and a rise of plasma 
catecholamines from 1 to 20 ywg./L. After one 
hour of apnea, arterial O, saturation is 50%, 
pH is 6.50 and paCO, is 350 mm. Hg. The de- 
pressant effect of CO, prevails as shown by 
cardiovascular collapse and death of 40% of the 
animals. Twelve dogs maintained apneic 60 to 
80 minutes were given I.V. a .3 M infusion of 
2-amino-2-(hydroxymethyl) 1-3 propane diol 
(T.H.A.M.) in a .3% NaCl solution at the rate 
of 1.1 ml./Kg./min. Arterial pH was maintained 
within .1 pH unit of the control preapneic levels, 
while paCO, rose to 84 mm. Hg. Arterial O, 
saturation remained 100%. Diuresis was profuse, 
and 24% of the estimated CO, produced during 
apnea was recovered in the urine. There was no 
change in plasma catecholamines, mean blood 
pressure or intracranial pressure. All the animals 
survived. These results indicate that T.H.A.M., 
a buffer widely used in tissue cultures and 
enzyme studies, may find a clinical application 
in conditions of acute or chronic CO, retention. 


The Effect of Bronchospasm on 
Pulmonary-diffusing Capacity 


By Benjamin M. Lewis, Ernest J. Hayford- 
Welsing and John D. McGinty. Departments 
of Medicine, Wayne State University, and 
Detroit Receiving Hospital. 

If diffusion is to be evaluated in the pres- 
ence of uneven pulmonary ventilation, as in 
emphysema, the method used for measuring dif- 
fusing capacity should be independent of the 
distribution of ventilation. In theory, this is true 
of both the rebreathing carbon monoxide technic 
(Fed. Proc. 11:95, 1959) and the single breath 
technic (J. Clin. Invest. 36:1, 1957). We have 
tested this theory by inducing and relieving 
bronchospasm. Bronchospasm was induced in 7 
studies in 5 normal subjects by aerosols of hista- 
mine, Mecholyl or ragweed pollen. After the 
aerosol vital capacity fell from 4803 ml. to 4394 
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ml., the % of vital capacity expired in 1 second 
fell from 79.1 to 69.4, the rebreathing diffusing 
capacity changed from 29.1 ml./mm. Hg. xX 
min. to 28.0, and the single breath diffusing 
capacity (4 studies) changed from 27.9 ml./ 
mm. Hg X min. to 27.0. Bronchospasm was 
relieved by Isuprel aerosol in 7 asthmatic pa- 
tients. Vital capacity after the treatment rose 
from 2098 ml. to 2550 ml., the % of the vital 
capacity expired in 1 second changed from 36.9 
to 38.2, the rebreathing diffusing capacity 
changed from 24.2 ml./mm. Hg X min. to 25.9. 
The changes in diffusing capacity in either group 
were small and not statistically significant. These 
data support the validity of the rebreathing and 
single-breath carbon monoxide methods of meas- 
uring diffusing capacity in disease characterized 
by uneven distribution of ventilation. 


The Effect of Intermittent Positive Pressure 
Breathing on Intrapulmonary Mixing in Pul- 
monary Emphysema 


By Gloria E. Torres, Peter A. Emerson and 
Harold A. Lyons. Department of Medicine, 
State University of New York, Downstate 
Medical Center, Brooklyn, N. Y. 


Intermittent positive pressure is having 
wide application in the treatment of pulmonary 
diseases. The way in which it effects improve- 
ment in patients has not been reported. A study 
of the intrapulmonary mixing of gases during 
the actual administration of intermittent positive 
pressure breathing was made. 

The method of study consisted in the con- 
tinuous measurement of the nitrogen washout 
during the administration of 100% oxygen inter- 
mittent positive pressure breathing. A nitrogen 
analyzer was used for this measurement. The 
nitrogen content of the expired air was deter- 
mined. In each study the end point was the 2% 
concentration for nitregen in the expired air. 
The number of breaths to reach this point was 
recorded. 

Twelve normal subjects and 10 emphysema- 
tous patients were studied. Data were also ob- 
tained for the normal resting ventilatory state 
and during hyperventilation and intermittent 
positive pressure breathing. Tidal volume was 
kept constant for each set of studies. 

For each determination, functional residual 
capacity (FRC) and the nitrogen washout curve 
were plotted. The fractional sizes of ventilation 
(F,, F,, Fs) were calculated for all subjects, 
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and under each of the circumstances the Beck- 
lake index, Fowler index and the alveolar dilu- 
tion factor (W,) were additional calculations. 
For all of these measurements, a significant im- 
provement was found for the emphysematous 
subjects during intermittent positive pressure; the 
size of the poorly ventilated space decreased 
from 90% to 78%, the alveolar dilution (W;) 
from 0.99 to .86, the Fowler index from 267% 
to 103%, and a decrease in the number and size 
of systems, especially of poorly ventilated spaces. 
Results of a lesser degree were found for the 
normal subjects. 

The data examined from the mixing curves 
obtained during the administration of intermit- 
tent positive pressure breathing demonstrate an 
improvement in the number and size of the 
systems of ventilation, especially the poorly 
ventilated spaces, and betterment of the Fowler 
index of distribution. These changes show that 
intermittent positive pressure breathing benefits 
the emphysematous subject by improving alveo- 


lar ventilation. 


Pressure Volume Studies in Isolated Lung Cysts 


By Er Yi Ting, Harold A. Lyons and Robert 
Klopstock. Departments of Medicine and 
Thoracic Surgery, State University of New 
York, Downstate Medical Center, Brooklyn, 
N. Y. 


The pressure volume relationship of the 
lung and thorax have been studied for physico- 
mechanical properties of the respiratory system. 
However, the pressure volume relationships of a 
lung cyst have not yet been reported. The 
pathogenesis of the formation of a cyst has been 
considered due to mechanical bronchiolar ob- 
struction with a primary defect of the tissue. The 
mechanical interrelationship of lung and cyst 
has not been speculated upon. 

In this study, 3 resected lung cysts were 
examined. Two were obtained at operation, and 
one at autopsy. One was a thick-walled cyst; 2 
were thin-walled bullae. 

The method of study included the measure- 
ment of the initial pressure and volume in the 
cyst, immediately after resection and before 
deflation. The cyst was isolated from adjacent 
lung by a hemostat. Then the cyst and lung 
were each inflated separately, while the pres- 
sure exerted at each level of inflation was re- 
corded. The plot of the pressure against the 
volume results in a curve (Ps). The slope of 
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this pressure-volume curve is the compliance of 
the cyst (CL-S). This data was then compared 
to that obtained simultaneously for the lung. 

Results: The data showed that the CL-S of 
the thick-walled cyst was low. The weight of 
the cyst wall may be a factor in this reduction. 
The P, for the other 2 thin-walled cysts were 
minimal until a critical volume was reached; 
after this point the change in volume was mini- 
mal with large increments in pressure. Thus, 
from a very compliant system, a sudden low 
compliant system results. The CL-S of a thin- 
walled cyst is found greater than the CL-L of 
the adjacent lung; thus the cyst inflates with 
less pressure than the lung. However, at a 
certain critical volume, the CL-S and CL-L are 
identical. 


Changes in Pulmonary Compliance During 
Hyperventilation and Exercise in Patients 
with Chronic Heart or Lung Disease 


By Ernst O. Attinger. Lung Station (Tufts), 
Boston City Hospital, and Department of 
Medicine, Tufts University Medical School, 
Boston. 


An increase in respiratory rate (RR) in 
patients with mitral stenosis (M.S.), chronic pul- 


monary emphysema (C.P.E.), and bronchial 
asthma (C.B.A.) is usually associated with a 
decrease in functional pulmonary compliance 
(C). In this study, the effects of voluntary hyper- 
ventilation upon the compliance were investi- 
gated in patients with M.S., C.B.A. and C.P.E. 
and compared to the changes occurring during 
exercise. 

Transpulmonary pressures were estimated 
by the esophageal balloon technic, air flow rates 
by a pneumotachograph and volume changes 
by electrical integration of the flow tracing. The 
patients were studied in the supine position. 
Changes are reported in % of the control value. 

During spontaneous respiration, both C and 
minute ventilation (MV) remained essentially 
unaltered in 9 patients with M.S. and in 12 pa- 
tients with C.P.E. or C.B.A. over a period of 15 to 
30 minutes. After voluntary hyperventilation, C 
was increased in 10. patients with M.S. (111,2 
+. 4,75%, p < .05 > .02) and 7 patients with 
C.B.A. (125,5 + 6,35%, p < .05 > .02), al- 
though MV and RR were not significantly dif- 
ferent. Hyperventilation did not improve C in 
9 patients with CPE. 

In 8 patients with M.S., both voluntary 


hyperventilation (MV 512 + 88,4%, RR 478 + 
54%) and hyperventilation during exercise (MV 
276 + 33,2%, RR 187 + 19,1%) were associated 
with a decrease in C to 80,5 + 4,65% and 92.6 
+ 2,6%, respectively. (p < .01). In 6 patients 
with C.P.E., C decreased during voluntary hyper- 
ventilation (MV 212 + 30,4%, RR 457,5 + 88%) 
to 41,2 + 6,75% and during exercise (MV 224 + 
39%, RR 171 + 20,8%) to 68,6 + 9,1% (p < 
.02 > .01). Although the changes in RR were 
similar in the 2 groups for a given form of 
hyperventilation, the decrease in C was much 
more marked in the patients with C.P.E. (p < 
.01). If end expiratory pressure can be taken as 
an index for changes in midposition, the patients 
with M.S. increased their functional residual 
capacity during both forms of hyperventilation, 
in contrast to the patients with C.P.E. While 
the decrease in C during hyperventilation appears 
to be related to respiratory frequency in patients 
with C.P.E., additional factors probably play 
a role in compliance changes in patients with 
M.S. In patients with M.S. and C.B.A. hyper- 
ventilation may remove some of the factors re- 
sponsible for unequal ventilation. 


A Comparison of Red Cell and Plasma Mixing 
in the Dog Pulmonary Circulation 


By Robert H. Eich, Harold Smulyan, Morris M. 
Hilf and Frank W. Furth. Department of 
Medicine, State University of New York, Up- 
State Medical Center, Syracuse, N. Y. 


The Stewart-Hamilton technic for measur- 
ing output and central blood volume (CBV) is 
dependent on complete mixing of the indicator. 
Because of the finding of a preferential path for 
red cells in the kidney, it was felt to be of value 
to study red cell mixing in the dog lung by 
comparing flow and volume calculated with 
Cr®1-tagged cells as the indicator, to the values 
calculated from radioactive iodinated serum al- 
bumin (RISA) which does mix completely. 

In all cases, injection was through a No. 8 
catheter in the right auricle, and interrupted 
samples were taken at 2-second intervals from 
the right carotid. 

In 10 open-chested dogs, separate injections 
of RISA and Cr*! cells were made. These values 
were compared to a measured CBV obtained 
by clamping, removing and homoginating the 
heart and lungs. The ratio of flow RISA/Cr* 
was .81. The ratio of the measured to the cal 
culated CBV was .93 for RISA and .73 for Cr*. 
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Flow and CBV were also measured in 11 closed- 
chested dogs by injection of a mixture of Cr! 
cells and RISA. The ratio of RISA/Cr5! was .58 
(s.d + .2) for flow and .98 for mean circulation 
time. The calculated pulmonary hematocrit was 
63% (s.d + 8%) compared to the carotid hemato- 
crit of 41%. 

Calculated pulmonary hematocrit was not 
affected by intermittent positive pressure breath- 
ing, but in 4 dogs it fell when the blood pressure 
was lowered by acute bleeding. 

These findings suggest that injected cells do 
not completely mix in one circulation through 
the lungs and that the Stewart-Hamilton method 
cannot be used to measure pulmonary hematocrit. 


A Demonstration of Pulmonary Arterio-Venous 
Shunts in the Normal Human Subject, and 
Their Increase in Certain Disease States 


By Anthony D. Jose and William R. Milnor. De- 
partment of Medicine, Johns Hopkins Hospital, 
Baltimore. 


If arterio-venous shunts exist in the lungs, 
and function under resting conditions, any 
maneuver which changes the proportion of 
shunted blood will change the oxygen saturation 
of peripheral arterial blood. 

In an effort to demonstrate such changes, 
we have measured the effects of the Valsalva 
maneuver on arterial oxygen saturation in 10 
normal subjects and 17 patients with heart or 
lung disease (excluding cardiovascular shunts), 
using a cuvette densitometer to record oxygen 
saturation changes directly from blood sampled 
continuously through an intra-arterial needle. 

All normal subjects showed a rise, averaging 
1.2%, during the maneuver, and a fall, averaging 
1.5%, following release. Fifteen patients with 
heart or lung disease showed changes in the 
same direction, and of similar magnitude in 9. 
In 5, however, the-rise during the maneuver 
was from 3.5% to 7.3%, and in one the fall fol- 
lowing release was 7.2%. Two patients, both in 
congestive heart failure, showed no changes. 

The most probable explanation of these 
findings is that hemodynamic changes during 
the Valsalva maneuver cause a reduction of flow 
through arterio-venous shunts in the lungs, in- 
creasing the proportion of flow through alveolar 
capillaries, and causing the rise in arterial satura- 
tion; following release, the reverse changes oc- 
cur. With this assumption, the calculated shunt 
flow at rest in normal subjects averaged 1% of 
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the total pulmonary flow. The largest shunt 
flows, 10 to 20% of the total flow, were found in 
5 patients, all of whom had a persistent pul- 
monary hypertension. 


Pulmonary Vascular Obstruction in 
the Pickwickian Syndrome 


By Eugene D. Robin, David M. Travis, Charles 
D. Cook and Charles R. Scriver. Medical 
Clinics, Peter Bent Brigham Hospital, and 
Children’s Medical Center, Harvard Medical 
School, Boston. 


The basic physiologic defect in the Pick- 
wickian Syndrome is alveolar hypoventilation. 
However, studies in 2 patients, a child and an 
adult, have suggested that pulmonary vascular 
obstruction may be a frequently associated 
phenomenon. Pulmonary vascular obstruction in- 
creases respiratory dead space and also may pro- 
duce arterial O, unsaturation for poorly under- 
stood reasons. The effect of such changes 
superimposed on the alveolar hypoventilation of 
the Pickwickian Syndrome is of interest. 

Both patients were massively obese, cya- 
notic, somnolent, and in right ventricular failure. 
Neither had evidence of obstructive emphysema. 
In both, arterial unsaturation was of far greater 
magnitude than could be explained by alveolar 
hypoventilation alone, since PaCO,’s were only 
moderately elevated. (#1: PaCO,= 53 mm., S, 
= 63%; #2: PaCO, = 40 mm., S, = 80%). 
Minute ventilation was increased in both. In one, 
a 15 mm. difference between arterial and end- 
tidal pCO, indicated large segments of ventilated 
but nonperfused lung. Postmortem examinations 
in both revealed the presence of normal pul- 
monary parenchyma (except for basilar atelecta- 
sis in one), multiple pulmonar emboli and/or 
thrombi, and RVH. 

These studies indicate that: (1) Pulmonary 
vascular obstruction may be common in the 
Pickwickian Syndrome. (2) The increased level 
of alveolar ventilation attained in the presence 
of pulmonary vascular obstruction is still in- 
sufficient to arterialize pulmonary capillary blood 
adequately. (3) Patients with both diseases show 
arterial unsaturation out of proportion to their 
hypercapnia, decreased pulmonary diffusion 
capacity and significant differences between ar- 
terial and end-tidal CO, tension. 


Respiratory Control in Obesity 
By Robert Gilbert, John Sipple and J. Howland 
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Auchincloss, Jr. V. A. Hospital and Department 
of Medicine, State University of New York 
Upstate Medical Center, Syracuse, N. Y. 


The syndrome of obesity and hypoventila- 
tion is best explained by a defect in respiratory 
control. To determine if obesity itself is asso- 
ciated with such a defect, the ventilatory response 
to 5% CO, in air was studied in 20 obese and 
20 non-obese subjects. All individuals were free 
of cardiac or pulmonary disease. A control study 
of 30 to 45 minutes on room air was followed 
by a 1 hour run on 5% CO. Every 2nd minute, 
expired ventilation (V,) and expired CO, con- 
centration were measured. End expiratory CO, 
was monitored continuously and considered to 
represent alveolar CO,. All CO, determinations 
were performed with an infra-red analyzer. 

During CO, breathing, CO, accretion corre- 
lated well with body weight. On air, Pago, in 
the 2 groups was similar, but on 5% COs, Pago, 
was above that of the normal group of 6 obese 
subjects. The time response of V, was delayed 
in 4 obese subjects, and the sensitivity of the 
respiratory control system was diminished in 5. 
There was no correlation between separately de- 
termined oxygen cost of breathing and sensitivity. 
While breathing 5% COz, the ventilation required 


to maintain any given Paco, was directly corre- 
lated with weight. The data suggest that obesity 
places a stress upon respiratory control and that 
this may be independent of increased work of 
breathing. 


The Role of Altered Renal Hemodynamics in 
Chronic Pulmonary Disease 


By Herbert A. Saltzman, Felice Manfredi and 
Herbert O. Sieker. V. A. Hospital, and De- 
partment of Medicine, Duke University School 
of Medicine, Durham, N. C. 


Many observers believe that congestive heart 
failure appears in chronic pulmonary disease as a 
result of increased vascular resistance obstruct- 
ing blood flow through the lungs, thereby in- 
creasing right ventricular work. The role of 
forward failure and alteration in renal function 
has not been clearly defined. For this reason 
renal clearances were measured in 15 patients 
with advanced chronic lung disease. Congestive 
heart failure was not present by the usual clinical 
and hemodynamic measurements. 

Glomerular filtration rates and renal plasma 
flows were determined by measuring the urinary 
clearance of infused inulin and para-amino-hip- 
purate in conventional fashion. Cardiac catheter- 
ization was performed concurrently, permitting 
the simultaneous measurement of lesser circula- 
tion pressures and cardiac outputs. The average 
pulmonary pressures were 38 mm. Hg systolic 
and 18 mm. Hg diastolic, with a mean of 25 
mm. Hg. The mean cardiac index was 3.44 
L./M.?/min., as determined by the Fick method. 
The mean values for renal plasma flow and 
glomerular filtration rate were 403.9 and 88.9 
ce./min. Intravenous isoproterenol produced a 
rise in the cardiac index and renal plasma flow 
to mean values of 4.68 L. and 427.5 cc./min., 
respectively. The mean systemic arterial pressure 
decreased 10 mm. Hg and pulmonary arterial 
and “wedge” pressures were unchanged. 

The results indicate that patients with 
chronic lung disease commonly have a decrease 
in renal clearances in spite of high cardiac out- 
puts prior to the appearance of the usual signs 
of congestive heart failure. Apparently a rela- 
tive insufficiency of cardiac output occurs early 
in the development of cor pulmonale. This pat- 
tern of hemodynamic and renal alteration sug- 
gests that forward manifestations of cardiac de- 
compensation appear early in the congestive 
heart failure of chronic lung disease. 


RHEUMATIC STATES 


Biologic Mechanisms Involved in the 
Dissolution of Cartilage by Papain 


By Gerald Weissman, Jack Potter, Robert T. 
McCluskey and Maxwell Schubert. Depart- 
ments of Biochemistry, Pathology, and Medi- 
cine, and Rheumatic Diseases Study Group, 
College of Medicine, New York University, 
New York. 


In rabbits, injection by vein of inactivated 
crystalline papain protease is followed by loss 
of the normal rigidity of the ears; chondroitin 
sulfate is released from the chondromucoprotein 
of the supporting cartilagenous plate and appears 
in the circulation. Activated crystalline papain, 
however, fails to produce this effect when in- 
jected. 

Agar diffusion technics have shown that 
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papain remains in circulation for 24 hours or 
more following a single injection of enzyme 
whether activated or inactivated. 

Isolated rabbit ears immersed in a solution 
of papain in buffer for 30 minutes gradually 
lost rigidity during subsequent incubation in a 
solution of cysteine. Activated and inactivated 
papain were both effective in this in vitro pro- 
cedure, but when the enzyme was dissolved in 
diluted normal rabbit serum instead of buffer, 
only the inactive papain remained effective. 

Two simple technics have been evolved for 
measuring chondroitin sulfate in serum: (1) 
Turbidimetry of diluted serum after addition 
of hexamine cobaltic trivalent cation. (2) Tur- 
bidimetry of 1:60 dilutions of serum with 0.01 
M acetic acid buffer, at pH 4.36. 

By both methods, it has been possible to 
demonstrate a 40- to 50-fold increase of precipit- 
able material in serum obtained from rabbits at 
appropriate intervals after intravenous injection 
of chondroitin sulfate, or of inactivated crystal- 
line papain. No such increase followed injection 
of activated papain. 

The results of these and other experiments 
indicate that activated and inactivated papain 
differ in their effect on the cartilage of intact 
rabbits because only the inactivated enzyme can 
modify chondromucoprotein after passage 
through the circulation. 































































The Metabolism of Glucosamine in 
Connective Tissue 

















By Alfred Jay Bollet. Wayne State University, 
College of Medicine, Detroit. 


The intermediary metabolism of mucopoly- 
saccharides has been studied primarily in micro- 
organisms and parenchymal organs. The present 
report concerns observations made in the charac- 
terization of mucopolysaccharide metabolism in 
mammalian connective tissue, using the granula- 
tion tissue which enters polyvinyl sponges inserted 
under the dorsal skin of rats and human synovial 
tissue obtained by arthrotomy. Previous studies 
with these tissues have demonstrated the presence 
of the enzymes necessary to convert glucose to 
uridinediphosphateglucuronic acid, the donor of 
glucuronic acid in mucopolysaccharide synthesis. 

Extracts of these tissues have been found 
to contain the enzyme which synthesizes gluco- 
samine-6-phosphate. Fructose-6-phosphate was 
used as the acceptor of the amino group, and 
glutamine as the donor. Glucose-6-phosphate 
could substitute for fructose-6-phosphate under 
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the conditions used. The activity of this enzyme 
was 10 times as high in extracts of sponge con- 
nective tissue as in extracts of rat liver. The fol- 
lowing amounts of glucosamine (uM xX 10+) 
were synthesized per mg. of protein per hour: 
rat connective tissue 49.7, rat liver 4.8, and hu- 
man synovial tissue 19. 

Uridine diphosphoacetylglucosamine, which 
has been shown to be the donor of acetylglucos- 
amine in hyaluronate synthesis, is degraded by 
extracts of rat connective tissue and human syno- 
vial tissue, releasing an acetylhexosamine and a 
uridine compound. Further characterization of 
this system is in progress. 

These methods permit study of the inter- 
mediary metabolism of connective tissue, includ- 
ing comparison of relative activity of various 
pathways of mucopolysaccharide synthesis and 
analyses of effects of various phenomena on con- 
nective tissue metabolism. 


The Permeability of Synovium of Man and 
Rabbit to Serum Albumin and Gamma Globulin 


By Gerald P. Rodnan and Margaret J. Maclach- 
lan. Department of Medicine, University of 
Pittsburgh. 


Knowledge of permeability of synovium to 
serum proteins is important to an understanding 
of normal articular function and pathogenesis of 
joint effusion in disease. The present experiments 
have been designed to study this matter by 
use of I181-Jabelled serum proteins. 

Humans free of joint disease, and normal 
rabbits have been given injections of homologous 
(and, in the rabbit, heterologous) I!%!-serum 
albumin and gamma globulin directly into the 
knee joint. Observations have been made both 
of disappearance of radioactivity from the joint 
(determined by external counting) and appear- 
ance of tagged protein in peripheral blood. 

In the rabbit, injection of minute quantities 
(0.04 to 0.6 mg.) of either homologous or human 
serum gamma globulin or larger amounts (10 to 
15 mg.) of rabbit serum gamma globulin is fol- 
lowed by rapid clearance of radioactivity (65% 
in 24 hours), which is complete in 4 days. De- 
tectable radioactive gamma globulin appears in 
the blood within 15 minutes after injection. The 
removal rate of minute doses of I'%!-rabbit serum 
albumin is similar to that of globulin. 

In studies of man, I181-labelled human serum 
gamma globulin was administered in 3 to 4 ml. 
of each patient's own plasma, total quantity gam- 
ma globulin being approximately 40 to 50 mg. 
Approximately 40% of radioactivity was cleared 
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from the joint in 24 hours and 75% in 96 hours. 
Detectable I!*1-labelled gamma globulin appeared 
in peripheral blood within 15 minutes after in- 
jection. There was no significant difference be- 
tween this rate and those at which either minute 
(<2 mg.) or moderate (100 to 200 mg.) 
amounts of serum albumin were removed. 


Studies on the Adrenocortical Response to ACTH 
in Patients with Rheumatoid Arthritis 


By Alexander Ulloa, Howard L. Holley, Mattie 
C. Gautney, Willard R. Starnes and S. Richard- 
son Hill, Jr. Department of Medicine and Uni- 
versity Hospital, University of Alabama Medi- 
cal Center, and Medical Service, V. A, Hospital, 
Birmingham, Ala. 


We have previously reported that in patients 
with rheumatoid arthritis, the diurnal pattern of 
17-hydroxycorticosteroid excretion was flattened 
and that although the mean 24-hour levels were 
lower than in normal subjects, they remained 
within the normal range. 

In order to evaluate further adrenal cortical 
secretory activity, urinary steroids were studied 
during the 48-hour ACTH test in the following 
groups of adult male subjects: (1) Nine normal 
subjects; (2) 30 patients with uncomplicated 
and active rheumatoid arthritis; (3) 10 patients 
with ankylosing spondylitis; (4) 5 patients with 
nonrheumatic chronic illnesses. 

Twenty-four hour urinary 17-ketosteroid and 
total 17-hydroxycorticosteroid determinations 
were made in all groups before and during ACTH 
administration. Urinary aldosterone levels have 
been determined in 2 additional groups of sub- 
jects, 12 normals and 6 rheumatoid arthritics. 
Urinary aldosterone was determined biochemi- 
cally by continuous 48-hour hydrolysis and ex- 
traction, a series of chromatographic purifications 
and final quantitation using the blue tetrazolium 
color reaction. 

Normal urinary steroid values were found in 
all groups during the control period. The patients 
with rheumatoid arthritis had slightly higher 
aldosterone levels. The 17-ketosteroids were 
equally responsive in all groups during the test. 
On the Ist day of ACTH, the 17-hydroxycorti- 
costeroids did not show significant variation be- 
tween the various groups although the normal 
subjects had the highest response. The mean 
aldosterone response on this day was 14.4 (con- 
trol level of 9.0 gamma) in the group of arthritics 
and did not vary in the normals (6.3 and 6.5 
gamma). On the 2nd day of ACTH administra- 


tion, the mean urinary 17-hydroxycorticosteroid 
levels were: for the normal, 32.5 mg.; for the 
arthritics, 22.5 mg.; for the spondylitics, 24.1 
mg.; and for the chronic disease group, 20.6 mg. 
per 24 hours. Statistical analysis revealed signifi- 
cant differences only between the groups of nor- 
mals and rheumatoid arthritics. The high aldos- 
terone levels of the arthritics during the Ist day 
returned to a level of 10.0 gamma on the 2nd 
day of ACTH, although the 17-hydroxycortico- 
steroid-aldosterone ratio remained low through- 
out the study in these patients. 


The Mimetic Nature of Rheumatic 
Fever Recurrences 


By Alvan R. Feinstein and Mario Spagnuolo. 
Irvington House, Irvington-on-Hudson, New 
York, and Department of Medicine, New York 
University College of Medicine. 


Valvular involvement—manifested by dia- 
stolic and/or apical, unequivocally organic, sys- 
tolic murmurs—has been shown to have impor- 
tant prognostic significance in acute rheumatic 
fever. Patients without valvulitis remained free 
of heart disease. Recurrences of rheumatic fever 
are considered dangerous because they may in- 
crease cardiac damage or may bring it to pa- 
tients who did not acquire it with the first attack. 

The latter concept has now been re-ex- 
amined. The present work demonstrates that re- 
current attacks of rheumatic fever frequently have 
mimetic and repetitive patterns in the same in- 
dividual, consistent with the following hypotheses: 
(1) Patients who do not have valvular involve- 
ment in the first attack do not get it with sub- 
sequent attacks. (2) Patients who eventually 
have rheumatic heart disease show evidence of 
valvulitis in their first attack. In these individuals, 
recurrences are to be feared because the cardiac 
damage may recrudesce or increase. 

The data to support these hypotheses come 
from an analysis of the rheumatic episodes in 153 
patients who had 2 or more attacks. Each of the 
349 attacks fulfilled the modified Jones’ diagnostic 
criteria. Each patient had been treated at Irving- 
ton House with at least the most recent attack 
and followed monthly thereafter on anti-strepto- 
coccal prophylaxis. Although arthritis, chorea 
and/or erythema marginatum showed individual 
recurrent patterns, these noncardiac features will 
not be further discussed here. 

The analysis of valvular involvement showed 
the following: 61 patients conformed to hypo 
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thesis (1) above. Despite multiple rheumatic 
attacks, they remained free of heart disease. 
Eighty-two patients conformed to hypothesis (2). 
In each instance, evidence of valvular involve- 
ment appeared with the first attack. Recurrent 
attacks in this group brought a recrudescence of 
valvulitis, worsening of the cardiac status, or evi- 
dence of new valvular damage. Ten patients 
failed to conform to hypothesis (1) or (2), and 
showed a diastolic murmur at a later attack, al- 
though none was recorded at the first attack. In 
8 of these patients, however, the data clearly 
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indicated the likelihood that the diastolic murmur 
was present at the first attack but had not been 
recognized. The remaining 2 patients were the 
only significant exceptions to the stated hypo- 
theses. 

These results suggest that patients have an 
inherent and persistent susceptibility which pre- 
determines the tissues involved in rheumatic in- 
flammation. There are also evident clinical im- 
plications for the selection of rheumatic patients 
for continuous and indefinite anti-streptococcal 
prophylaxis. 


SKIN 


Experimental Studies of Skin Inflammation 


By Neal E. Ely, Joseph W. Verhey and Thomas 
H. Holmes. Department of Psychiatry, Univer- 
sity of Washington School of Medicine, Seattle. 


The influence of certain naturally occurring 
and experimentally induced stresses on experi- 
mental skin inflammation was studied daily in a 
total of 61 human subjects, including 27 non- 
hospitalized controls and 34 hospitalized patients. 
The hospitalized group consisted of 30 Firland 
Sanatorium (tuberculosis) patients and 4 psychi- 
atric patients. 

The experimental inflammation was induced 
by identical standardized intradermal injections 
of 0.05 cc. of a dilute solution of trypsin into the 
volar aspect of the forearm. Mood and attitude, 
during the period of injection and measurement 
of the response, were evaluated in all subjects. 
Plasma hydrocortisone levels were determined in 
27 of these subjects. 


The findings were as follows: 

1. Males as a group give a significantly 
larger whealing response than females. 

2. Control females as a group give a signifi- 
cantly larger whealing response than hospitalized 
tuberculous females. 

3. Differences in whealing response are seen 
in the same individual on different occasions, 
and these differences are related to mood and 
attitude as well as to transient stress. The degree 
of whealing response was lower when the sub- 
ject was depressed (p = .02) and when the sub- 
ject was anxious and tense (p = .05), as com- 
pared to days of calm and security. Skin reactions 
on the anxious and tense days also differed from 
the depressed days (p = .05). 

4. Subjects with relatively low plasma hy- 
drocortisone levels exhibited the greatest wheal- 
ing response to the intradermal injection of 
trypsin. 
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TO READERS AND CONTRIBUTORS 
An Experiment in Medical Journalism 


The policy of Clinical Research is not only to give 
rapid publication to research abstracts, but also to 
provide a vehicle for kinds of articles which do not 
ordinarily find places in other publications. 

These articles should be informed but brief state- 
ments of views, and they may cover a wide variety of 
professional matters. Their subject matter will range 
from purely scientific questions to discussions of re- 
search in general and of the environment in which 
research is carried on. Some of them will be solicited, 
but we hope that interested authors will submit such 
material of their own accord. The views expressed 
may well be somewhat partisan, and we expect that 
they will evoke counter-statements by workers who 
are not in agreement with them. A conscientious effort 
will be made to publish as many of these statements 
as space allows in early succeeding issues. Such con- 
tributions are of course subject to the customary 
editorial discretion. 

Summary reviews of the usual type and original re- 
search communications (apart from abstracts) will 
not ordinarily be acceptable for the Journal, since 
numerous publication opportunities for such con- 
tributions already exist. 


The aim of the policy is to provide a meeting place 
for medical minds, such that the membership of the 
American Federation for Clinical Research, and other 
interested persons, may benefit from the enormous 
amount of careful thought, unsupported by specific 
laboratory data, that is now being given to important | 
professional issues by competent and conscientious | 
workers. We would like our content to be often con- | 
troversial without being contentious, and to point | 
occasionally to worthwhile objectives without cru- | 
sading. 


The Editor and his associates solicit the advice and 
good will of readers of Clinical Research. The devel- } 
opment of this experiment in medical journalism must | 
depend on the willingness of competent persons to | 
express themselves in print, and also on the willing- 
ness of readers of conviction to write in opposition 
to or in support of communications in the Journal. 
Such expression of opinion may take the form of 
“Letters to the Editor,” and it is our hope that there 
will be an active Correspondence Section. Sugges- ~ 
tions for changes in plan or for new activities will be 
welcomed.—David T. Graham 








